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encountered in all branches of medicine 
is shock. This syndrome is generally 
recognized to be a group of symptoms and not 
a disease (1,2,4). It is used to denote a condi- 
tion of acute peripheral circulatory collapse. 
It does not resemble cardiac decompensation, 
as it lacks the characteristic signs of edema, 
visceral congestion, and accumulation of 
fluids in the serous cavities. The more com- 
mon predisposing causes of surgical shock are 
the following: (1) acute hemorrhage, (2) 
trauma of extensive wounds, (3) prolonged 
anesthesia, (4) excessive manipulation of ab- 
dominal viscera during operation; while those 
of obstetrical shock are (1) acute antepartum 
and postpartum hemorrhage, dehydration 
and acidosis, (2) the severe toxemias of preg- 
nancy, (3) extensive trauma of difficult deliv- 
ery, and (4) prolonged anesthesia. Two types 
of shock resulting from injury and/or loss of 
blood may be recognized: (1) primary shock 
or collapse in which the low blood pressure 
follows immediately and (2) secondary shock, 
in which the development of low blood pres- 
sure is delayed. Surgeons are most frequently 
confronted with this latter type while obstetri- 
cians most usually encounter the former. 
In spite of much research on this subject, 
the actual causes of the disturbances in cir- 
culatory function are still unknown. Many 


(ye of the most confusing syndromes 


theories have been advanced as to the cause 
of shock, but no uniformity of opinion exists 
as to its production. Likewise, different opin- 
ions are held regarding its treatment. How- 
ever, we do know that in shock there is a 
stasis of blood in the periphery, a sharp re- 
duction in circulating blood volume, and a 
consequent fall in blood pressure (2, 3). It 
therefore follows that any treatment of this 
shock like state must increase circulating blood 
volume and blood pressure. An increased 
blood pressure with no increase in blood vol- 
ume is undesirable. But an increase in blood 
volume which naturally increases the blood 
pressure is highly desirable. 

In this connection we may mention the 
action of vasomotor drugs. Although such 
drugs temporarily increase the blood pressure, 
they actually diminish the quantity of blood 
reaching the organs. The temporary rise in 
blood pressure is never sustained. For exam- 
ple, adrenalin produces a more prolonged in- 
crease in the blood pressure and in the output 
of the heart than the other drugs commonly 
used for this purpose. However, it is a well 
known fact that a normal animal can be placed 
in a state of shock by the frequent introduc- 
tion of large amounts of adrenalin. When 
continued vasoconstriction is produced with- 
out increasing blood volume, the amount of 
blood reaching the organs is decreased rather 
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than increased. A lack of oxygenation of tissues 
results, producing further damage. Likewise 
other vasomotor drugs cause similar reactions. 
The ideal method of treatment is to intro- 
duce some fluid into the blood stream that will 
cause an increase both in blood volume and 
blood pressure. To accomplish this result, 
blood and its substitutes have been employed. 
Whole blood is the ideal therapeutic agent for 
increasing the blood volume and blood pres- 
sure. It is universally agreed that the best 
method of treating shock due to hemorrhage 
is by transfusion of whole blood. When whole 
blood is used there is a dilution of red blood 
cells in the blood stream due to the passage 
of fluid from the tissue spaces back into the 
blood vessels. Whole blood therefore will in- 
crease blood volume although, when injected 
intravenously in the presence of circulatory 
stasis, protein is lost through the capillary 
walls. This, however, is at least partially com- 
pensated for inasmuch as a very large amount 
of additional protein is being put into the cir- 
culation by the intravenous injection of blood. 
As an emergency measure, in the actual ab- 
sence of blood or because of delay in obtain- 
ing the proper donor, it is usually necessary 
to use a substitute for blood in order to tide 
the patient over this critical waiting period. 
The results following the use of most of the 
substitutes have not been very encouraging. 
Isotonic saline (5, 9) has been shown to be of 
little practical value. It will temporarily 
cause an increase in blood pressure, but as the 
fluid injected passes into the tissue spaces, 
the blood pressure will, in a very short time, 
be as low as before and usually lower. Be- 
sides, with the injection of normal salt solu- 
tion, there is a decrease in the total amount of 
plasma and at the same time a decrease in the 
percentage of protein in a unit volume of 
plasma. Therefore, isotonic saline will not 
cause an increase in the volume of blood in 
the circulation, because with the diminished 
osmotic pressure only a diminished quantity 
of fluid is attracted back into the blood ves- 
sels from the tissue spaces. Weak solutions of 
glucose have proved to be no more efficient. Solu- 
tions of acacia and gum acacia with glucose 
have their adherents (6, 13) but accidents 
have been reported (8) following their use. 
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From the diversity of opinions, it is there- 
fore apparent that the perfect substitute for 
blood has not been found. Perhaps it will 
never be found, but we all agree that emer- 
gency measures at times are necessary for the 
preservation of life. Since the value of the in- 
troduction of large quantities of fluid into an 
already impaired circulation during shock is 
questionable, we have attempted to produce 
the desired results (i.e., increase the volume in 
the circulation and raise the blood pressure) by 
diminishing the volume of the infusion and in- 
creasing its concentration. 

Experimentally (10, 11, 12) two groups of 
animals (cats') were studied: (1) a group in 
which shock with low blood pressure was arti- 
ficially produced by hemorrhage; and (2) a 
group in which it was produced by trauma 
without hemorrhage. From this study we 
found that the injection of 50 per cent glu- 
cose into cats with artificially reduced blood 
pressure produced a characteristic reaction in 
all cases. There was always a rise in blood 
pressure, an increase or a return to the origi- 
nal pulse pressure, and a slowing or a return 
to the original pulse rate. In group 1 the cats 
had received glucose previous to bleeding and 
they reacted to hemorrhage much better, at 
least from the standpoint of blood pressure, 
than did those cats that had not received glu- 
cose, the final pressure level being much closer 
to the previous normal. The administration 
of glucose after hemorrhage always increased 
the pulse pressure. The final pulse pressure 
was closer to the original when glucose had 
been given previous to the hemorrhage than 
in those cases where no initial glucose was 
given (Figs. 1 and 2). These findings would 
indicate that the diminished blood pressure, 
the rapid pulse, and the fall in pulse pressure 
subsequent to hemorrhage in the experimental 
animal can be combated, at least in part, by 
the intravenous injection of 50 per cent glu- 
cose solution. If hemorrhage is anticipated 
and a fortifying dose of 50 per cent glucose 
solution is given, the bleeding produces far 
less effect on the circulation than would 
otherwise be encountered. 


‘Ten cats for each group were used. Numerous bleedings with as many 
different amounts of blood were removed and the effect of 50 per cent 
glucose noted. Likewise for the trauma group. 








i a i ek ek ee. ee eee 





MATTHEWS, MAZZOLA: HYPERTONIC GLUCOSE IN OBSTETRICS, GYNECOLOGY 783 





Fig. 1. Response following the injection of 6 cubic centi- 
meters of 50 per cent glucose after removal of 30 cubic 
centimeters of blood. Note immediate rise of blood pres- 
sure after injection of 50 per cent glucose. 


In group 2, injections of 50 per cent glucose 
in the cats (those with an artificially reduced 
blood pressure by trauma without loss of 
blood) produced a characteristic reaction in 
all cases. There was always a rise in blood 
pressure, an increase or a return to the origi- 
nal pulse pressure, and a slowing or a return 
to the original pulse rate. The initial degree 
of fall in blood pressure, upon the release of 
the tourniquet following trauma, was about 
the same whether glucose had been previously 
given or not. But when a fortifying dose had 
been given, there was the tendency for the 
blood pressure to rise again subsequent to 
the trauma. The sustained fall in blood pres- 
sure, in this series, was less than the fall in 
the animals without the previous injection of 
glucose. Hence the final maintained blood 
pressure level was much higher after trauma 





Fig. 2. Response following the injection of 6 cubic centi- 
meters of 50 per cent glucose after removal of 50 cubic 
centimeters of blood, 6 cubic centimeters of 50 per cent 
glucose having been given previous to withdrawing the 50 
cubic centimeters of blood. Note that blood pressure is 
maintained more near its original normal. 


when glucose had been previously given. The 
pulse rate in all cases was slowed after the in- 
jection of glucose (Figs. 3,4, and 5). 

These findings would indicate that the low 
blood pressure and the rapid pulse subsequent 
to trauma can be temporarily, at least, suc- 
cessfully combated by the intravenous injec- 
tion of 50 per cent glucose. Furthermore, if a 
fortifying dose of 50 per cent glucose be given 
the cat before trauma is performed, the sub- 
sequent fall in blood pressure and acceleration 
of the pulse is finally maintained more near 
the normal or above it than when no previous 
glucose is given. 


CLINICAL DATA 


We are living in an era of preventive medi- 
cine. Any therapeutic agent, therefore, that 
will prevent or help to prevent, or that will 








Fig. 3. Response following injection of 6 cubic centi- 
meters of 50 per cent glucose after trauma, i.e., injury to 
left leg. Note sharp fall in blood pressure upon removal of 
tourniquet from injured leg. Further, note rise in blood 
pressure after injection of 6 cubic centimeters of 50 per 
cent glucose. 


relieve or help to relieve, a given pathological 
lesion is worthy of our serious consideration. 
Glucose is such a therapeutic agent. In fact 
glucose may be designated the “universal 
therapeutic agent” for it has many and varied 
uses in general medicine, pediatrics, surgery, 
and obstetrics and gynecology. 

Regarding the general usefulness of glucose 
the physiologists tell us that: 

1. It is a food for the vital organs especially 
the liver and heart muscle. 

2. It requires no digestive processes to pre- 
pare it for absorption; being a monosaccharide 
it is spontaneously and completely metabo- 
lized to carbon dioxide and water. 

3. Its use temporarily improves the qual- 
ity of the pulse by improving the ventricular 
filling of the heart. 

4. It temporarily raises the systolic blood 
pressure and produces a peripheral circulation 
by its osmotic effect on tissue fluids. 

5. It promotes diuresis and combats 
acidosis. 
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6. It temporarily lowers body temperature. 

7. It increases the protective power of the 
blood and, according to Hofbauer, it stimu- 
lates the production of myelocytes. 

8. It increases the coagulation time in 
jaundiced patients but increases the clotting 
time in other patients. 

g. In high concentration it prevents agglu- 
tination of the blood, and in diabetics glucose 
and insulin promote glycogen storage in the 
heart. 

From extensive laboratory and clinical 
research we know that the ideal intravenous 
solution in the treatment of shock and its 
allied conditions should act (1) to increase 
blood volume in the cardiovascular system 
without overloading the heart; (2) to provide 
easily accessible nourishment for the tired out 
myocardium and liver—i.e., replacement of 
glycogen in these organs; (3) to help restore 
the circulation in general; and (4) to tide the 
patient over the critical period of shock, dehy- 
dration and acidosis, profound toxemias, and 
critical infections until transfusion and other 
suitable therapeutic measures can be insti- 
tuted. Furthermore, it would seem that the 
intravenous addition of large quantities of 
fluid of any nature, except perhaps blood, is 
inadvisable and often actually dangerous for 
it might very well mean the addition of an 
insurmountable load on an already impaired 
circulation and weakened myocardium, which 
might result in cardiac dilatation and failure 
(14). 

Fearing, therefore, the use of large quanti- 
ties of fluid intravenously in ‘‘shocked cases”’ 
we have, during the past 6 years, used from 
50 cubic centimeters to 200 cubic centimeters 
of 50 per cent solution of glucose (dextrose) 
(usually roo c. cm.) with excellent results. 
In those cases in which acute shock was not 
the primary indication for the use of glucose, 
300 cubic centimeters of a 25 per cent solution 
in saline has been employed. Some cases 
have received these glucose injections before 
and after operation and during labor merely 
as a prophylactic measure while others 
received them for postoperative and post- 
partum complications. Hypodermoclysis of 
normal saline is usually given immediately 
following the intravenous glucose in sufficient 
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Fig. 4. Continued (Fig. 3) response to injection of 6 
cubic centimeters of 50 per cent glucose. 

quantity to supply the required fluid (water) 
ie., 2000 to 5000 cubic centimeters per 24 
hours. 

Cases of fatigue showing venous stasis, 
hypotension, leucopenia, dry tongue, and the 
general picture of lack of circulatory tone are 
poor operative risks besides being good sub- 
jects for subsequent thrombosis with fatal 
embolism. Injections of hypertonic (50 per 
cent) glucose will not only improve the car- 
diac tone and increase the blood pressure, but 
will also help in preventing intravenous clot- 
ting. On the contrary, cases with hyperten- 
sion have greatly improved with routine rest 
and hypertonic glucose solution. Blood pres- 
sure in these cases has shown marked improve- 
ment and hence the patient is better prepared 
for operation. 

Prolonged labor produces muscle fatigue 
which is shown by the gradual increase in 
pulse rate, slowing of uterine contractions, 
tendency of the tongue to become dry, intes- 
tinal distention and usually some rise in tem- 
perature. The tired parturient patient is a 
poor operative risk. Furthermore, anesthesia 
upsets the balance between the constituents 


Response to trauma after injection of 6 cubic 


Fig. 5. 
centimeters of 50 per cent glucose. Note blood pressure 
after application of tourniquet was released. Note also 
the gradual improvement in blood pressure after trauma, 
due to previous administration of 50 per cent glucose. 


of the protein radicle which has already been 
disturbed by the pregnancy. In such cases a 
dose of morphine secures both physical and 
uterine rest, and an intravenous injection of 
50 to 100 cubic centimeters of 50 per cent glu- 
cose solution will completely change the pa- 
tient’s appearance as the pulse is slowed and 
both the systolic and pulse pressures are im- 
proved. The reaction to 100 cubic centi- 
meters 50 per cent glucose in 25 cases was 
typical and is illustrated graphically in Chart r. 

In cases of acute antepartum hemorrhage 
(ablatio placente, placenta previa), abortion, 
postpartum hemorrhage and tragic ectopic 
gestation, the introduction of 50 to 100 cubic 
centimeters of a 50 per cent glucose solution 
will raise the blood pressure from 15 to 50 
millimeters of mercury within a period of 5 to 
10 minutes. This rise is maintained from 20 to 
45 minutes which gives sufficient time to pre- 
pare for transfusion. The rapidity and dura- 
tion of the effect is proportionate to the quan- 
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Chart 1. Reaction to glucose, 50 per cent, 100 cubic 
centimeters, in prolonged labor. 


tity of glucose injected. The reaction was 
typical in each group as illustrated in Charts 
2, 3, 4, and s. 

Goltz, in 1863, demonstrated that a blow on 
the exposed mesentery of a suspended frog 
caused a reflex inhibition of the heart action 
through the vagus and lessened the vascular 
tone throughout the body, especially in the 
abdominal cavity. This primary shock or col- 
lapse has been observed in obstetrics in a few 
cases of postpartum hemorrhage where, for 
its control, the uterus was lifted out of the 
pelvis and forcibly compressed against the 
spinal column (posterior wall). We have had 
6 such cases in which there was severe shock 
following a moderate loss of blood due to the 
partial separation of the normally implanted 
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Chart 3. Reaction to glucose, roo cubic centimeters, 50 
per cent, in placenta previa. 
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Chart 2. Reaction to glucose, 100 cubic centimeters, 50 
per cent, in postpartum hemorrhage. 


placenta. In all, the picture has been typical: 
a clear mentality, excessively low systolic 
pressure, terminal cyanosis, and general vaso- 
motor collapse. In each case, intravenous in- 
jection of 100 cubic centimeters of a 50 per 
cent glucose improved the condition suffi- 
ciently so that transfusion speeded the 
woman on to recovery. A typical reaction is 
illustrated in Chart 6. 

In a recent case of complete vaginal plas- 
tics for procidentia of the uterus with massive 
rectocele and cystocele, while traction was be- 
ing made on the cervix and the anterior cul- 
de-sac opened, the patient suddenly went 
into shock. She became pulseless, bathed in 
cold perspiration, and the systolic pressure fell 
from 140 to 40 millimeters of mercury. No 
diastolic pressure could be recorded. Within 
6 minutes after the introduction of 100 cubic 
centimeters of a 50 per cent solution of glu- 
cose, the radiai pulse could be counted, the 
systolic pressure rose to 110 and continued to 
rise during the next half hour to 130 and was 
maintained at this level. 

As a prophylactic measure, we have found 
that the intravenous injection of 100 cubic 
centimeters of hypertonic 50 per cent glucose 
prior to operation makes reduction of blood 
pressure from loss of blood, trauma of opera- 
tion, and prolonged anesthesia of less fre- 
quent occurrence. A group of 100 laparoto- 
mies for fibroids, adnexal disease, and retro- 
versions, were studied in which 100 cubic 
centimeters of hypertonic 50 per cent glucose 
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Chart 4. Reaction to glucose, roo cubic centimeters, 50 per cent, 


in ablatio placente. 


had been given prior to operation. The final 
systolic blood pressure after operation was 
better maintained and nearer the normal. 
Chart 7 illustrates the average reaction in this 
series. A similar group of 100 laparotomies 
was studied in which no preliminary glucose 
had been given. In this group, there was 
always a constant reduction of systolic and 
diastolic blood pressure. The average fall in 
this series was 12 millimeters of mercury. 
The pulse rate showed an average increase of 
20 beats per minute. Chart 8 illustrates the 
typical reaction. 

In the postoperative routine carried out in 
most hospitals it is the custom to use large 
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_ Chart 5. Reaction to glucose, 100 cubic centimeters, in 
incomplete abortion with severe hemorrhage. 


quantities of normal saline solution by entero- 
clysis or by hypodermoclysis. The efficiency 
of this addition of chlorides can be materially 
augmented by improving the circulatory ac- 
tion by the intravenous instillation of con- 
centrated glucose solutions. Postoperatively 
we have used intravenous injections of 300 
cubic centimeters hypertonic (25 per cent) 
glucose with 2000 cubic centimeters of normal 
saline by hypodermoclysis routinely in sev- 
eral hundred cases. In some cases we have 
repeated the glucose and saline two or three 
times. A detailed study of this routine in roo 
laparotomies revealed an increase in systolic 
blood pressure of 8 to 10 millimeters of mer- 
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Chart 6. Reaction to glucose, 100 cubic centimeters, 50 
per cent, in postpartum circulatory collapse. 
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Chart 8. Operative reaction in 100 laparotomies with no previous glucose. 


cury. The pulse rate showed a tendency to 
become slower. Chart 9 gives the typical 
reaction to postoperative glucose and saline. 
The postoperative reactions of diminished 
blood pressure and pulse pressure with eleva- 
tion of pulse rate, epigastric distention, and 
vomiting have been less encountered. Aci- 
dosis and dehydration were not as common. 
A comparative study as shown in Chart 10 
demonstrates these findings in 564 cases in 
which this routine was followed. 


SUMMARY 


Experimentally, the findings indicate that 
the diminished blood pressure, the rapid 
pulse, and the fall in pulse pressure, subse- 
quent to hemorrhage or trauma in the experi- 
mental animal, can be combated, at least in 
part, by the intravenous injection of 50 per 
cent glucose. When hemorrhage or prolonged 
trauma is anticipated, a fortifying dose of 50 
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per cent glucose lessens the depressing effect 
on the circulation to a considerable degree. 
Clinically, in cases of hypotension, intrave- 
nous 50 per cent glucose with routine pre- 
operative rest, gives the patient a wider mar- 
gin of safety for operation. The hazards of 
prolonged labor have been diminished by the 
intravenous use of hypertonic glucose. Cases 
of acute hemorrhage with diminished blood 
pressure have shown increase in blood pres- 
sure by the intravenous injection of 100 cubic 
centimeters of 50 per cent glucose. It tides 
these patients over until blood transfusion 
can be started. For primary shock or collapse, 
hypertonic (50 per cent) glucose increases sys- 
tolic blood pressure and greatly aids in bring- 
ing the circulation back. Pre-operative glu- 
cose makes reduction of blood pressure from 
hemorrhage or prolonged surgery more diff- 
cult. After operation it aids in overcoming 
acidosis and dehydration. By its action on 
the circulation, normal saline administrated 





























Chart 7. Operative reaction in 100 laparotomies with 
glucose, 100 {cubic centimeters, 50 per cent administered 
previous to’operation. 


Chart 9. Operative reaction in 100 laparotomies with no 
previous glucose but with 300 cubic centimeters, 50 per 
cent, after operation. 
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by hypodermoclysis is more readily absorbed. 
It also aids in supplying carbohydrates when 
the oral route is contra-indicated. We have 
not observed reactions following the intrave- 
nous administration of hypertonic (50 per 
cent) glucose. We hold no brief for glucose as 
a substitute for whole blood in hemorrhage or 
in shock, or in the exhausted patient, but expe- 
rience has taught us that in shock with or 
without hemorrhage, it is to be commended. 
Active treatment must be instituted before 
there is complete circulatory collapse. The 
patient who receives prompt treatment is the 
one who recovers. When blood is not avail- 
able or when time is pressing, concentrated 
glucose solution makes an excellent substi- 
tute. We can say with all positiveness that 
concentrated glucose is a valuable adjunct to 
pre-operative preparation. It maintains pulse 
pressure, causes a slight rise in systolic blood 
pressure and, if repeated, prevents a fall. It 
diminishes postoperative vomiting and has 
considerable value as a food in the presence of 
peritoneal infection. 

Little or no damage is done the vein by in- 
jections of hypertonic glucose (50 per cent), 
provided the intima of the vessel is not ex- 
cessively traumatized. We have used the 
same vein repeatedly without trouble. 


CONCLUSIONS 


From this study the following conclusions 
may be drawn: 

1. Fifty per cent glucose injected intrave- 
nously into cats with a reduced blood pres- 
sure produces a final sustained rise in blood 
pressure and pulse pressure and a diminution 
in pulse rate. 

2. Preliminary injections of hypertonic 
glucose (50 per cent) make reduction of blood 
pressure by hemorrhage or trauma more 
difficult. 

3. Secondary shock, dehydration, and aci- 
dosis are, to a great extent, preventable in the 
routine work in obstetrics and gynecology 
and the proper use of hypertonic intravenous 
glucose plays a most important réle in their 
prevention as well as in their relief. 

4. In acute hemorrhage or injury followed 
by shock with marked reduction of blood 
pressure, intravenous hypertonic glucose will 


CHART I0.—POSTOPERATIVE REACTIONS 





























No P. O. glucose ae 

Number of 

laparotomies 500 564 
Systolic blood 

pressure Average fall 14 mm. Hg.| Average fall 6 mm. Hg. 
Pulse Average rise 18 per min.| Average rise 8 per min. 
Vomiting More common Less common 
Distention More common Less common 
Acetonuria More common Less common 





raise the blood pressure and thus tide the pa- 
tient over until transfusion can be given. 

5. During the antepartum and postpar- 
tum periods when shock from hemorrhage 
and/or trauma, fatigue from prolonged labor, 
dehydration, acidosis, or infection occur, in- 
travenous hypertonic glucose will slow the 
pulse, raise the blood pressure, help to relieve 
the acidosis, dehydration, and intestinal dis- 
tention, and thereby improve the general 
condition of the patient. 

6. In the pre-operative preparation of the 
patient glucose by mouth or better hypertonic 
intravenous infusion, is a most valuable ad- 
junct in that it helps in fortifying the patient 
against the hazards of shock coincident with 
anesthesia and trauma of operation, particu- 
larly in major operations in which consider- 
able time is likely to be consumed. 

7. After operation hypertonic glucose aids 
in combating dehydration and improves the 
circulation, helps to control vomiting, assists 
in the reduction of intestinal distention, and 
supplies food for the vital organs (4.1 calories 
per gram). 

8. In the treatment of shock and its allied 
conditions, active treatment must be insti- 
tuted before there is complete circulatory col- 
lapse. The patient who receives prompt treat- 
ment is the patient most apt to recover. 

9. The ease of administration of intrave- 
nous glucose makes it available for every 
physician everywhere, since it can be admin- 
istrated by any doctor who can introduce a 
needle into a vein—whether in the home, in 
the office, or in the hospital. 

10. The commercial ampule form of glucose 
solutions for intravenous injections now avail- 
able are free from harmful ingredients, do not 
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a n rd reactions, and are therefore ©: 
cause untoward re 7. Gottz. Arch. f. path. Anat., 1863, 26: 50; 1864, 29: 


apparently perfectly safe. 
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THE CONTROL OF MORBIDITY AND MORTALITY FOLLOWING 
PELVIC SURGERY’ 


A REVIEW OF A SECOND SERIES OF ONE THOUSAND CONSECUTIVE PERSONAL CASES 
WALTER T. DANNREUTHER, M.D., F.A.C.S., NEw York, NEw York 


‘There are three stages in the career of 

a surgeon. In the first he loses the fear 
of hemorrhage; in the second he ceases to mul- 
tiply operations; in the third he acquires the 
moral courage to stop in the middle of an 
operation when he finds the condition inoper- 
able. There is a final stage which he never 
attains with the present span of life, the abil- 
ity to gauge correctly the vital resistance of 
the patient; yet on this depends the success of 
every operation.” 

In a previous communication? I made a 
critical analysis of 1000 consecutive personal 
operative cases immediately preceding Janu- 
ary I, 1930, with the following summary and 
conclusions: 


In a series of 1000 consecutive gynecological opera- 
tive cases, there were complications during convales- 
cence in 79, a morbidity of 7.9 per cent; 19 patients 
died, a mortality of 1.9 per cent. 

Postoperative transfusion should never be neces- 
sary except in the presence of ectopic pregnancy, 
secondary hemorrhage, or sepsis. 

Pre-operative cystoscopy and renal function tests 
will eliminate many useless pelvic operations. 

Severe anemia, pyorrhea, respiratory affections, 
a compromised myocardium, arterial hypertension, 
and impaired metabolism, are indications for post- 
poning operation in elective cases; spinal anesthesia 
may reduce the hazards in emergency cases. 

Radiation and diathermy are dangerous in the 
presence of active infection or necrobiosis. 

Meticulous peritonealization and burying all su- 
ture knots minimizes the likelihood of postoperative 
intestinal obstruction. 

The incidence of pulmonary complicatjons can be 
lessened by the invariable employment of a skilled 
anesthetist. 

Correcting indicanuria and obstinate constipation 
before operation will practically eliminate postopera- 
tive pyelitis. 

Persuading the patient to practice active motion 
of the extremities throughout convalescence is good 
insurance against thrombophlebitis and embolism. 

Pronounced tachycardia developing during the 
first half hour of anesthesia is an indication to termi- 
nate the operation as soon as possible. 


? Dannreuther, Walter T. The control of morbidity and mortality fol- 
lowing pelvic surgery. Surg., Gynec. & Obst., 1930, 51: 522. 


S" D’ARCY POWER has apily said: 


Unpreventable surgical shock will develop occa- 
sionally in profoundly septic patients. 

Patients with a high metabolic rate should not be 
subjected to radiation. 


Since the publication of the prior series of 
cases (designated hereafter as Series A), 
another group of 1000 (identified as Series B), 
has been completed and I now presume to 
compare the end-results with the purpose of 
indicating how each operator may reduce post- 
operative morbidity and mortality by scruti- 
nizing the details of successive groups of his 
own cases. Both groups serving as the basis 
for this presentation include patients ad- 
mitted to my ward service at the New York 
Post-Graduate Hospital, as well as private 
patients. No patient was denied surgical 
relief solely because of an unfavorable prog- 
nosis. I am convinced that personal cases only 
should be utilized for evaluating the caliber 
of the pre-operative study and preparation of 
the patients, and to ascertain whether or not 
the morbidity was as low as it should have 
been, and whether or not any of the fatalities 
could have been avoided. It is far more prof- 
itable to criticize ourselves than others. 

Individualities can never be standardized 
and there are bound to be factors involved in 
the treatment of patients by different mem- 
bers of the same hospital staff. Personal ex- 
periences are much more enlightening than 
the array of a large mass of statistical data 
taken from the records indiscriminately. We 
can teach others operative technique, but we 
cannot endow them with dexterity; we can 
inculcate surgical judgment, but we cannot 
assure its exercise; and we can outline the 
principles of postoperative treatment, but the 
responsibility for their application must 
always devolve upon the one in actual attend- 
ance upon the patient. Hence, I believe that 
it is unfair to appropriate another’s successes 
or include his failures in the assay of a series 
of end-results. 


1From the Department of Gynecology, New York Post-Graduate Medical School and Hospital, Columbia University. Read before the Central 


ation of Obstetricians and Gynecologists, Omaha, Nebraska, October 10-12, 1935. 
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Since most gynecological operations are 
elective rather than emergent, there is usu- 
ally ample opportunity for thorough pre- 
operative preparation of the patients. The 
assurance of metabolic activity, fortified vital 
resistance, and mental placidity in each one 
when she reaches the operating table is an 
objective just as important as dexterous sur- 
gical technique. On the other hand, over- 
enthusiastic pre-operative measures, such as 
starvation, dynamiting the intestinal tract 
with drastic purgatives, and a justifiable ap- 
prehension on the part of the patient un- 
doubtedly contributed materially to the dis- 
couraging morbidity and mortality in the 
statistics of the pioneers in pelvic surgery. 
Toleration of anesthetic agents and operative 
trauma decreases in direct proportion to 
impairment of physiological processes. The 


test of good judgment is not the survival of 


the patient, but an uneventful convalescence. 


TABLE I.—MORBIDITY AND MORTALITY 


Series A Series B 
Consecutive gynecological cases. 1000 =: 1000 
Postoperative complications ; 79 53 
Morbidity per cent Ape roa 7.9 5-3 
Deaths. ., oe Es 19 8 
Mortality per cent.. i 1.9 0.8 


Comparing the two groups, it is apparent that 
I succeeded in effecting a 34 per cent reduc- 
tion in morbidity and a 57 per cent reduction 


in mortality. Of course, a few patients in 
both series had multiple complications, so 
that the incidence of complications is slightly 
higher than the morbidity percentage. 


TABLE II.—POSTOPERATIVE COMPLICATIONS 
Series A Series B 


Systemic 
Postoperative eens 
Miscellaneous. . ‘i 


Table II shows a decided diminution in all 
of the important complications except post- 
operative hemorrhage. The seven miscel- 
laneous conditions encountered only in series 
B were all of trivial importance, none of them 
jeopardizing life. 
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TABLE III.—GASTRO-INTESTINAL 
COMPLICATIONS 
Series A Series B 
Fecal fistula. . ° 
Acute 


fede ileus 

Duodenal fistula 

Acute dilatation of stomach 
Acute parotitis 


aloroxnoon 


It is a source of satisfaction to record the 
avoidance of all postoperative fistulas and 
organic intestinal obstructions. This may be 
fairly ascribed to the utmost gentleness in 
separating bowel adhesions, recognition of 
endometriosis of the rectovaginal septum 
during operation, refusal to irradiate any pa- 
tient suspected of harboring a latent pelvic 
infection, and careful peritonealization of all 
raw surfaces. In those instances-in which a 
denuded surface oozed slightly or could not 
be satisfactorily covered otherwise, I have 
used sheets of gutta-percha tissue to prevent 
visceral agglutination, bringing the ends out 
through the lower angle of the abdominal 
wound. 

Acute peritonitis supervened once within 
24 hours after a radium application to a freely 
movable cervical stump for carcinoma; in 
another patient after a laparotomy for exten- 
sive papillary cystadenocarcinoma of the 
ovary in an elderly debilitated woman; in 
another case soon after a laparotomy for rup- 
tured pyosalpinx; and in a fourth patient after 
a celiotomy for retroversion, extensive pelvic 
adhesions, chronic appendicitis, and a dilated 
cecum. The three latter patients died. 

The single instance of ileus was an inci- 
dental autopsy finding in the septic patient 
who had the ruptured pyosalpinx before 
operation and who really died of septicemia. 

Acute dilatation of the stomach is no 
longer a postoperative sequel of consequence, 
since the Levine tube is now almost univer- 
sally employed early to relieve gastric distress. 

Red, spongy gums, or other evidence of 
pyorrhea, are deemed indications for post- 
poning operation in all elective cases. Acute 
parotitis, always distressing, and often fatal, 
occurs not when mouth and teeth are clean. 
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In series A, 8 gastro-intestinal complica- 
tions were regarded as preventable. In series 
B, all 6 were apparently inevitable. 


TABLE IV.—PULMONARY COMPLICATIONS 


Series A Series B 
Pneumonia 
Acute pulmonary edema................ 


ER sock ciwveesss 
Pulmonary infarcts 

Atelectasis re oe 
EE) mene sae 


Although the difference in the incidence of 
pulmonary complications is gratifying, the 
most significant decrease is in the number of 
pneumonias. In series A, there were 7 bron- 
chial, 3 lobar, 1 influenza, and 1 hypostatic. 
While this series of cases was accumulating, 
my ward patients were furnished anesthesia 
by comparatively inexperienced anesthetists. 
In commenting in the previous paper on the 
fact that 11 of the 17 complications were 
noted in ward patients, I stated that “‘it seems 
fair to infer that the training of a larger num- 
ber of anesthetists involves the risk of an in- 
creased number of pulmonary complications.” 
The New York Post-Graduate Hospital soon 
thereafter abolished its course in anesthesia 
and practically all of the patients in series B 
were attended by skilled anesthetists. How- 
ever, I believe that another precautionary 
measure probably should be credited with 
the reduction in pulmonary complications in 
general, and the pneumonias in particular. 
Coincidentally with the start of series B, I 
requested my anesthetists routinely to re- 
breathe every patient with 10 per cent carbon 
dioxide in oxygen just before the completion 
of the operation, irrespective of the anesthetic 
agent employed. And in every case in which 
a patient manifested an excess of bronchial 
mucus or a tendency to cough, my resident 
carried out the same procedure two or three 
times daily until the danger signals disap- 
peared. The stimulation of the respiratory 
center as expressed by the prompt increase in 
respiratory rate, the depth of inspiration, and 
the pink tinging of the skin, as a result of the 
pulmonary hyperventilation, is so striking 
that I am convinced of its value, despite the 


pessimism of several experimental observers. 
It seems logical to suspect that the 5 cases of 
bronchitis would have eventuated in bron- 
chopneumonia without the protection of the 
carbon dioxide-oxygen administration. 

A succession of pulmonary infarcts, diag- 
nosed by an internist, prolonged the convales- 
cence in 2 cases, once after a vaginal plastic 
operation, and once after a hysterectomy for 
fibroids under spinal anesthesia. 

The single instance of atelectasis was a 
terminal massive collapse of the lungs dis- 
covered at autopsy in a patient dying of 
purulent peritonitis. 

There were no pulmonary complications in 
series B that can be regarded as having been 
preventable, and none that caused death. 


TABLE V.—WOUND COMPLICATIONS 


Series A Series B 
Infected abdominal wounds 4 
Dehiscence of abdominal wound... 
Hernia in abdominal wound....... 
Hematoma of abdominal wound. . 
Abdominal wound sinus 
Infected perineal wounds 
Hematoma of vulva.......... 


I 


Whereas the number of infections in pri- 
marily clean wounds is extremely low, the 
occurrence of disruption of the abdominal 
wound in 3 cases is not pleasant to contem- 
plate. One of these patients was markedly 
asthenic and developed a bronchitis with a 
racking cough 24 hours after a hysterectomy 
for fibroid. On the sixth day she complained 
of pain in the region of the wound, with the 
issuance of a little blood tinged exudate be- 
tween the sutures, and began to vomit. Al- 
though the skin margins had apparently 
united, when the stitches were cut, two loops 
of gut were found insinuated between the 
peritoneal and fascial edges. Another patient 
manifested the same symptoms on the eighth 
day, with a similar wound rupture. The third 
patient was operated on under spinal anes- 
thesia for multiple pathological conditions, 
and developed a dehiscence on the sixth day. 
All three wounds were reopened under local 
anesthesia and resutured with through and 
through silkworm gut sutures after the evis- 
cerated loops were replaced. The wounds 
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healed firmly thereafter. In none of the 
wounds was there any trace of the catgut used 
for closure of the peritoneum and fascia. 
There must have been rapid proteolytic di- 
gestion of the catgut before fibroplastic pro- 
duction was sufficient to splint the wounds. 
The first two patients recovered; the third 
died on the eighteenth postoperative day 
from peritonitis, pulmonary atelectasis, and 
fatty liver infiltration. 

One patient presented a small hernia in the 
abdominal wound before her discharge from 
the hospital, probably caused by forcible 
vomiting early in her convalescence. 

A small abdominal sinus persisted for a 
year after a fixation of the vagina to the ab- 
dominal wall, with reefing of the broad and 
round ligaments, for a post-hysterectomy 
prolapse. It closed after discharging a linen 
suture. , 

Approximation of the vaginal fibers of the 
levator ani muscles with kangaroo tendon 
and a subcuticular closure of the skin margins 
evidently minimize perineal wound infections, 
only one occurring in 218 perineorrhaphies in 
series B. One hematoma of the vulva ap- 
peared 24 hours after the extirpation of a 
Bartholin cyst, probably because a small ves- 
sel that should have been ligated was over- 
looked. 

The number of wound complications that 
might have been prevented is problematical. 


TABLE VI.—URINARY COMPLICATIONS 


Series A Series B 
Acute cystitis 
ere : 
Suprapubic urinary fistula... . eae 
Vesicovaginal fistula..................... 
Transitory hematuria................... 


Omitting cases of postoperative simple 
bladder irritation without acute inflammatory 
changes in the vesical wall, the incidence of 
cystitis was low in both series. This may be 
credited to routine catheterization every 6 
hours for 3 days, irrespective of the inclination 
to void, in hysterectomy cases and all others 
in which the bladder was subjected to trauma 
during operation. Keeping the bladder free 
from overdistention precludes pressure on the 
suture lines after vaginal plastic operations 
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and insures the absence of residual urine. I 
have-no fear of an aseptic catheterization 
exciting a cystitis, but regard residual urine as 
a potential source of infection. When the pa- 
tient voids for the first time, it is wise to 
catheterize immediately afterward for resid- 
ual urine. If more than 20 cubic centimeters 
are recovered, the catheterization is repeated 
after each micturition until spontaneous 
evacuation is complete. Hexamethylenamine 
and acid sodium phosphate are prescribed 
early for all catheterized patients. ; 

The incidence of postoperative pyelitis was 
lessened by pre-operative attention to indi- 
canuria and colonic stasis. 

The vesicovaginal fistula developed in an 
extremely anemic woman who was given two 
blood transfusions before a panhysterectomy 
for fibroids, adenomyosis, and a diseased 
cervix. Urine leaked from a pin point opening 
in the vaginal cicatrix on the eighth post- 
operative day, although voiding was not in- 
terrupted. The fistula closed spontaneously 
on the thirty-second day, and was un- 
doubtedly due to a small area of thrombosis 
in the bladder wall, with subsequent necrosis. 

Transitory hematuria appeared within 24 
hours after a panhysterectomy and cleared 
up 48 hours later. There was no evidence of 
a renal lesion. 

In series A, 9 urinary complications were 
regarded as preventable; in series B, only 3. 


TABLE VII.—CARDIOVASCULAR COMPLICATIONS 


Series A Series B 
Thrombophlebitis 
ON Re ee eee 
ee RE COP CROP ary Een renee 
Acute cardiac dilatation... .. 
Auricular fibrillation............ 
Endocarditis 


Thrombophlebitis followed vaginal opera- 
tions twice, abdominal twice, and combined 
twice. The pelvic veins were involved once, 
the left leg three times, the right leg once, and 
both legs once. 

Although embolism occurred but three 
times in series A, it did not occur at all in 
series B. Perhaps this was due only to ex- 
traordinary good fortune, but the practice of 
active motion of the extremities during con- 
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valescence, as well as the postponement of 
operation in elective cases until the cardio- 
vascular system is in the best possible condi- 
tion, cannot be ignored as contributing fac- 
tors. There were 179 abdominal hysterec- 
tomies in series A and 279 in series B, a total 
of 458, with only 1 death from embolism. 
They were all done rapidly with clamps, 
which certainly refutes the argument that it 
is necessary to putter with ligatures before 
the uterus is removed for fear of possible 
embolism. 

Tachycardia was noted in 2 patients who 
were free from hyperthyroidism and organic 
heart disease, coming on within the first 24 
postoperative hours. It persisted for 5 days in 
1, and 3 days in the other. 

Endocarditis was revealed at autopsy in a 
profoundly septic patient. 

None of these cardiovascular complications 
seems to have been preventable. 


TABLE VIII.—SYSTEMIC COMPLICATIONS 


Series A Series B 
ST a5 hiks 02 O80 RS oid a wer eomes 
Re ee 
CY Bos oes so sree 
Alkalosis............ 
Thyrotoxicosis...... ; 


Surgical shock can be greatly restricted by 
the free use of pre-operative blood transfu- 
sions. Transfusions are given to all patients 
on my service with a red cell count of 3,500,000 
or less, or hemoglobin of 60 per cent or less, 
and all septic or debilitated women. They 
were so used in 35 patients in series B. The 2 
cases of shock in series A occurred in septic 
patients; the 2 in series B developed after 
prolonged and technically difficult lapa- 
rotomies. 

The patient in series B who developed 
acidosis was an advanced diabetic with a 
hopeless carcinoma of the cervix, who died 
10 days after admission. She really should 
have died on the medical service. I have a 
great many diabetic candidates for operation, 
and usually have no difficulty in converting 
them into favorable prospects by rest in bed, 
dietary restrictions, and the use of insulin. 

Thyrotoxicosis occurred in a patient after 
curettage who had been referred by the sur- 
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gical department for therapeutic abortion be- 
cause of hyperthyroidism. 

I know of no way in which these systemic 
complications could have been prevented. 


TABLE IX.—-POSTOPERATIVE HEMORRHAGE 


Series A Series B 
Postoperative hemorrhage = 4 


A postoperative hemorrhage is always 
humiliating. In series B the first consisted of 
bleeding from the abdominal wound 24 hours 
after operation, and must have been due to 
stabbing a superficial vessel in closing the skin. 
The second arose from the cervical stump 8 
days after a supravaginal hysterectomy in a 
luetic patient, and was probably due to 
necrobiosis. The third came from the cervical 
stump 6 days after a Schroeder amputation, 
despite the use of 40 day chromic catgut. The 
fourth consisted of oozing on the eighth day 
from the suture line over an anterior colpor- 
rhaphy. They were all easily controlled; three 
of them were preventable. 


TABLE X.—MISCELLANEOUS COMPLICATIONS 
Series A Series B 

Parametritis 3 

Abscess of thigh I 

“Ether eye” I 

Postoperative psychosis I 

Abscess of nasal septum I 


A unilateral parametritis followed a hys- 
terectomy and salpingo-oophorectomy for 
fibroids in 3 cases, in all of which it was neces- 
sary to invade the cellular connective tissue 
of the parametrium to enucleate tumors. The 
parametritis was recognized promptly and in 
all it cleared up under treatment before the 
suppurative stage. 

An abscess of the thigh developed following 
a hypodermoclysis of glucose, given by the 
resident because the patient was in mild 
shock, and he could not penetrate a vein. 
There is now a standing order that nothing 
but normal saline solution or Ringer’s solution 
shall be given by hypodermoclysis. 

One patient suffered from acute conjuncti- 
vitis of one eye immediately after reacting 
from the anesthesia. This was certainly the 
fault of the anesthetist, and not that of the 
operator. 
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TABLE XI.—MORTALITY IN ONE THOUSAND CONSECUTIVE GYNECOLOGICAL OPERATIONS 





No. | Diagnosis 


Operation 


Cause of death 





1 | Secondary anemia, fibromyoma of uterus,| Transfusion of so0c. cm. of biood, supravagi-} Simultaneous cessation of respiration and heart 


vic adhesions 


nal hysterectomy, and bilateral salpingo-| beat as the peritoneum was being closed, 22 
oophorectomy (gas-oxygen anesthesia) 


minutes after the operation was started. No 
autopsy. (Anesthetic death?) 





2 | Diabetes, destruction of portio after cau-| Biopsy (gas-oxygen anesthesia) 


terization by another operator, advanced 
carcinoma of cervix 


Diabetic acidosis, roth day 





3 | Cirrhosis of liver 


Exploratory laparotomy (insisted upon by| Esophageal hemorrhage, cirrhosis of liver, 
internist), evacuation of ascitic fluid (gas-| 12th day. Autopsy 
oxygen anesthesia) 





anesthesia 


4 | Tubal pregnancy Right ny (gas-oxygen-ether| Two convulsions in rapid succession on 7th day 


after afebrile convalescence. Death 5 minutes 
later. Diffuse renal degeneration. Autopsy 





flexion of uterus, c 
tation of cecum 


s | Lacerated perineum, pelvic adhesions, retro-| Perineorrhaphy, mobilization of viscera,) Wound dehiscence, 8th day. Wound resutured 
hronic appendicitis, dila-| Crossen suspension of uterus, appendec-| under local anesthesia. Died 18th day. 
tomy, plication of cecum (spinal anesthesia)| General purulent peritonitis, bilateral pul- 


monary atelectasis, fatty liver infiltration. 











Autopsy 
6 | Degenerated cervical fibroid, pelvic abscess,| Vaginal myomectomy, posterior colpotomy}| Died sth day. Ruptured pyosalpinx, ileus, 
septicemia (followed by blood transfusion) (gas-oxygen| peritonitis, endocarditis. Autopsy 
anesthesia) 
7. | Adenocarcinoma of ovary, ascites Pre-operative transfusion, bilateral salpingo-| Peritonitis. Death on 6th day 


thesia) 


oophorectomy (gas-oxygen-ether anes- 





8 | Fibromyoma of uterus, ovarian cyst, chronic} Supravaginal hysterectomy, right salpingo-| Postoperative shock in 6 hours. Transfusion. 


appendicitis 








ether anesthesia 





oophorectomy, - amie (gas-oxygen-| Died, 19 hours. Internal hemorrhage. 


Autopsy 





One patient operated on for bilateral papil- 
lary cystadenocarcinoma of the ovary devel- 
oped a transitory psychosis on the sixth day 
which cleared up within a month. 

An abscess of the nasal septum can hardly 
be considered a true postoperative complica- 
tion after a laparotomy, but in one case it was 
responsible for an obscure postoperative 
pyrexia, which subsided after drainage of the 
pyogenic focus. 


MORTALITY 


The first case was a death during operation, 
called an “‘anesthetic death” by the expert 
anesthetist who administered the ether, and 
may be regarded as one of the accidents of 
surgery. 

The second and third patients were in a 
desperate condition and really belonged on 
the medical service. Neither operation was 
approached with any enthusiasm. 

The fourth death was inexplicable, as the 
autopsy failed to reveal the cause of the con- 
vulsions, and the “renal degeneration” was a 
microscopical diagnosis. 

In the fifth case the spinal anesthesia was 
unsatisfactory and had to be supplemented 
with nitrous oxide gas-oxygen. The obese 





patient retched and strained throughout the 
primary operation. Perhaps this was a factor 
in the subsequent wound disruption. Spinal 
anesthesia was used 72 times in this series of 
1000 cases, and in only 3 was the relaxation 
unsatisfactory. 

The sixth patient was too sick on admission 
to justify a laparotomy, and when her hyper- 
pyrexia was unaffected by the posterior col- 
potomy and pelvic drainage, the prognosis 
became grave indeed. 

The seventh patient was a debilitated 
elderly woman whose abdomen was so dis- 
tended by the tumors and fluid that dyspnea 
was marked. She demanded relief, realizing 
the risks involved. 

The eighth death was due to my personal 
obstinacy. At 4 p.m. after operation the pa- 
tient’s pulse rate was go, and remained so 
until 8 p.m. The rate then increased and 
reached 120 within an hour. A glucose in- 
fusion was given at 10 p.m. and a blood trans- 
fusion at 12 midnight. There was no restless- 
ness or air-hunger, and I could not believe 
that she was bleeding internally, because I 
always secure the ovarian and uterine vessels 
with transfixion ligation, and assure myself 
that the field is absolutely dry before closing 
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the abdomen. The autopsy revealed an in- 
ternal hemorrhage apparently arising from 
tle right side of the top of the cervical stump 
beneath the area covered by the bladder. 
Histological examination of the cervical 
stump showed that the uterine artery and 
vein were firmly encircled and compressed by 
the ligature. 

In series A, 5 of the 19 deaths were regarded 
as preventable. In series B only 1, the 
cighth, can be so designated. 


CONCLUSIONS 


1. Having conscientiously scrutinized a 
previous series of 1000 consecutive personal 
gynecological operative cases, it has been pos- 
sible to effect a 34 per cent reduction in mor- 
bidity and a 57 per cent reduction in mor- 
tality. In the second series of 1000 there was 
morbidity in 53 patients and 8 patients died. 

2. Gentleness in separating bowel adhe- 
sions, recognition of endometriosis of the 
rectovaginal septum, refusal to irradiate any 
patient suspected of harboring a latent pelvic 
infection, careful peritonealization of raw 
surfaces, and the use of sheets of gutta- 
percha tissue to cover surfaces that cannot be 
peritonealized will obviate fecal fistulas and 
postoperative intestinal obstruction. 

3. The routine administration of 10 per 
cent carbon dioxide in oxygen just before the 
completion of the operation will minimize the 
incidence of pulmonary complications in 
general, and pneumonia in particular. 


4. Dehiscence of an abdominal wound is 
probably due to tissue hunger and proteolytic 
digestion of catgut before fibro-plastic pro- 
duction is sufficient to splint the wound, 
rather than to defective suture material. 

5. Approximation of the vaginal fibers of 
the levator ani muscles with kangaroo tendon 
and a subcuticular suture of the skin margin 
evidently minimize perineal wound infections. 

6. Keeping the bladder free from residual 
urine lessens the incidence of postoperative 
cystitis. Residual urine is more of a menace 
than aseptic catheterization. 

7. Postponing elective operations until the 
cardiovascular system is in the best possible 
condition, and the frequent practice of active 
motion of the extremities throughout con- 
valescence will practically eliminate post- 
operative embolism. 

8. Removing the uterus by applying clamps 
instead of preliminary ligatures is a safe 
procedure. 

g. Pre-operative blood transfusions should 
be utilized in all cases of anemia, debility, or 
sepsis. 

10. Invasion of the cellular connective tis- 
sue of the parametrium for the removal of 
intraligamentary tumors predisposes to sub- 
sequent parametritis. 

11. Glucose should always be administered 
intravenously, never subcutaneously. 

12. It should be the aim of every pelvic 
surgeon to limit his postoperative morbidity 
and mortality to an irreducible minimum. 








798 


ROENTGEN 


PELVIMETRY AND FETAL 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CEPHALOMETRY 


ROBERT P. BALL, M.D., CHatraANnooca, TENNESSEE 


Baroness Erlanger Hospital 


important to establish a fetal head-pelvic 

diameicr ratio. Many methods have been 
described by which this ratio might be ascer- 
tained. Probably the one most often used is 
some modification of a digital examination 
with the aid of calipers or a rule. Even though 
it were possible to measure the cardinal di- 
ameters of the pelvis, the difficulties in meas- 
uring the fetal head are too great to overcome 
except by roentgenographic methods. 

This article presents a previously described 
technique of pelvimetry and fetal cephalometry 
by which there is a comparison between the 
volume of the fetal cranium and the volume 
capacity of two pelvic diameters—the true con- 
jugate and the biischial spine. Also it includes 
roentgenographic studies on the absolute rate 
of increase in volume of the fetal cranium 
in utero. 

The fetal cranium in utero is a spheroid 
object; and if the circumference of a spheroid 
is measured at any two right angle planes, the 
mean measurement can be used to calculate 
the volume. The volume of a sphere, as 
proved by geometry, equals the area of the 
surface times one-third of the radius or stated 
as a formula: 

V =4S = 47R* = }rD*=0.5236 D* 
Therefore, it is simple arithmetic to calculate 
the volume of the fetal cranium from the 
mean circumference measurement. The unit 
of volume, the liter, is used to express the 
size. 

In the human female pelvis, except in the 
funnel type, the anteroposterior (true con- 
jugate) or the biischial spine is always the 
smallest. (Within the limits of the author’s 
investigation this has been found to be true.) 
If these two diameters are measured, it is easy 
to calculate the volume of a sphere which 
could be placed in a space of that size. This 
can be expressed as the volume capacity of 
the diameter. When the fetal cranium and 
pelvic diameters have been measured in units 
of volume and volume capacity, respectively, 


‘I the care of an obstetrical patient, it is 


a definite fetal cranium-pelvic diameter raiio 
is evolved. 

The mechanism of labor includes a hydro- 
dynamic problem. It may be thought of as 
a mass of a certain volume which has to pass 
through an opening of a known volume ca- 
pacity. Molding of the fetal cranium is the 
result of a shift in volume of a spheroid as it is 
forced through an opening of smaller volume 
capacity. Thus it is valuable information to 
determine the amount of shift in volume 
(molding) that may occur without a fetal 
mortality. When the fetal cranium—smallest 
pelvic diameter ratio is established antepartum, 
the probability of a fetal mortality can be 
reckoned. 

It is advantageous to determine this ratio 
before the onset of labor. It can be done 5 to 
ro weeks before term from the graph in 
Figure 1, which shows the rate of increase in 
volume of the cranial skull im utero and the 
size at any subsequent time. It will facilitate 
the use of this graph to trace the curve on 
cellophane and shift the curve up or down to 
correspond with the size of cranium and esti- 
mated weeks of gestation. 

This curve, Figure 1, was plotted from serial 
roentgenograms during gestation. It may 
show racial variation, but in this locality, 
Chattanooga, there was no marked difference 
between the white and negro. It has been 
reliable to within less than 10 per cent error 
in cases examined 10 weeks before term. 
Figure 2 shows a lateral roentgenograph of a 
primipara, negro, examined at the thirty- 
sixth week of gestation. The true conjugate 
was smaller than the biischial spine diameter. 
The ratio revealed a fetal cranium 100 milli- 
liters (cubic centimeter) greater than the 
volume capacity of the smallest pelvic di- 
ameter. Four weeks later the patient was 
re-examined and had an increase in volume of 
80 milliliters during this time (Fig. 3). The 
disproportion is obvious. After 54 hours o/ 
labor, she delivered a live baby which showe:| 
extreme molding. Other cases with a simila: 











BALL: ROENTGEN PELVIMETRY 


ratio at term were not so fortunate. There 
has been an 80 per cent fetal mortality rate 
in all cases with unengaged heads which 
showed a fetal cranial volume of 150 milli- 
liters greater than the volume capacity of the 
true conjugate diameter. The biischial spine 
diameter volume capacity may permit a 
greater variation in ratio, but that depends 
upon the type pelvis, which will be discussed 
later in this article. 

In my technique of the roentgenographic 
examination of the pregnant woman for men- 
suration, I measure three variable factors; 
the mean circumference of the fetal cranial 
skull, the true conjugate and the biischial 
spine diameters. The mean perimeter meas- 
urement has the advantage of no interference 
due to oblique positions of the fetal skull. The 
two diameters of the pelvis must be parallel 
to the film when they are exposed to prevent 
elongation or foreshortening of the film image. 
With the patient supine, the biischial spine 
diameter is parallel. Likewise, in the true 
lateral recumbent position, the true conjugate 
diameter lies parallel to the film. From these 
two exposures, all the measurements are made 
when the fetus is in cephalic presentation. In 
breech cases, an additional anteroposterior 
and lateral roentgenograph is made with the 
central ray passing through the fetal head. 
About 95 per cent of cases will be in cephalic 
presentation. The film image magnification 





Fig. 2. Lateral roentgenogram of primipara aged 17 at 
30 weeks’ gestation. 


AND FETAL CEPHALOMETRY 799 


VL 
lol 
‘agi + 
Ul 
riMiTy 


WEEKS GESTATION 





Fig. 1. Graph showing absolute rate of increase in 
volume of the fetal head in utero. 
is corrected by the use of a calculator later 
described. 

ROENTGENOGRAPHIC TECHNIQUE 

The patient is placed supine with the median 
plane over the center line of the Potter- 
Bucky diaphragm. The central ray is pro- 





Fig. 3. Same patient as shown in Figure 2, in labor at 
the fortieth week of gestation. 









Fig. 4. A calculator for correcting roentgenographic 
magnification without mathematical computation. 


jected vertically through a point midway 
between the antero-inferior iliac spines. The 
anode-film distance should correspond to that 
which is marked on the calculator (Fig. 4, 
30 inches). A 14 by 17 inch film is placed 
transversely to the pelvis to include the 
greater trochanters. A single exposure is made 
which requires about 80 kilovolts and 100 
milliampere seconds. 

In each instance, a “Left” or “Right” lead 
marker is placed on the cassette. It is not 
necessary to measure the patient or to place 
any markers on her to localize anatomical 
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Fig. 6. The pelvicephalometer. 


points used in the computation. In cases of 
breech presentation or multiple pregnancy, 
additional roentgenographs must be made to 
include the fetal skull at right angle views. 
For these additional roentgenographs, the 
central ray should pass about 5 centimeters 
below the inferior margin of the tip of the 
xiphoid process of the sternum, in the antero- 
posterior projection; and in the true lateral 
projection, over the median plane of the body 
at the same level. 


THE PELVICEPHALOMETER 


When an X-ray exposure is made, the 
roentgenographic image naturally shows a 
certain degree of enlargement, depending upon 
the distances of the object from the film and 
from the anode. In the diagram, Figure 5, 
X represents the anode; AB, the object; CD, 
the film; XZ, the anode film distance; and 
XY, the anode object distance. The object 
AB will be registered upon the film as size CD 
if the object film distance is YZ and the anode 
film distance is XZ; or CD:AB: :XZ:XY. Ii 
one of the three variable factors—anode film 
distance, XZ—is made constant, a correction 
chart for the other two YZ and CD, can be 
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Fig. 7._ Anteroposterior and lateral roentgenograms of a near term pregnant woman with fetus in cephalic presentation 
left occipito-anterior position. The outline of the roentgenographic anatomy is used to illustrate the method of comput- 


ing fetal cranium—smallest pelvic diameter ratio. 


plotted with rectangular or polar co-ordinates 
(Fig. 4). 

In this method, a 25 inch, 30 inch, or 36 inch 
anode film distance is arbitrarily selected and 
the 2 other variables are corrected by means 
of the pelvicephalometer (Fig. 6). This instru- 
ment consists of a calculator (dial) to which 
is attached a pointer, A, connected to the 
rotor, B, by a shaft and gear so that the 
pointer always indicates the distance traveled 
by the rotor, i.e., the size of the roentgeno- 
graphic image. 

The calculator (Fig. 4) is a circular rule 
obtained by the plotting of polar co-ordinates 


—the points being located arbitrarily. There 
are 60 centimeter divisions on the perimeter 
of the calculator, and the subjacent radial 
curved lines are intersected by concentric 
circles which represent the object film distances 
in centimeters. 

The two tables on the calculator represent 
in milliliters the volume of a sphere of a 
known circumference or diameter. These 
tables are used to compare the volume of the 
fetal head with the volume capacity of a 
pelvic diameter. By this means the passenger 
passage ratio can be expressed in similar units, 
and the amount of molding necessary for the 
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Fig. 8. A drawing illustrating roentgenographic magni- 
fication. 


head to pass through the pelvic diameter can 
be better visualized. 

When the roentgenographic image is meas- 
ured and the object film distance is known, 
the pointer is retraced—by manipulating the 
rotor with the finger over the radial line sub- 
jacent to the centimeter size until it rests over 
the point of intersection of the concentric 
circle and the subjacent line. Figures corres- 
ponding to the concentric circles appear on 
the pointer, for convenience in locating the 
point of intersection. After the pointer is 
placed at the intersection, the corrected size is 
read from the figure in the outer row over 
which rests the tip of the pointer. Hence, by 
the use of this instrument, a linear or spheroid 
roentgenographic image can be measured 
and its magnification corrected simply by 
shifting the pointer of the pelvicephalometer. 
The determination of object film distance is 
described in the method of computation. 


METHOD OF COMPUTATION 


The anteroposterior and lateral roentgeno- 
graphs are placed before illuminators and the 
usual observations regarding abnormalities, 
presentation of the fetus, type of pelvis, degree 
of engagement of fetal head, etc., noted. The 
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Fig. 9. A graph showing average weight of newborn in 
relation to the mean circumference in centimeters of the 
fetal cranium. 








circumference of the fetal skull as shown in 
the anteroposterior roentgenogram (Fig. 7) is 
measured by tracing the perimeter of the 
image as outlined. The pointer on the pel- 
vicephalometer is set at zero and the rotor 
traced around the periphery of the skull image 
in a counterclockwise direction. The distance 
from the fetal skull to the table top in the 
anteroposterior direction is determined by 
measuring, on the lateral roentgenograph 
(Fig. 7), the distance in centimeters from the 
center of the fetal head to the spine of the 
sacrum (K-M, Fig. 7), the line of measure- 
ment being the path of central ray when the 
anteroposterior roentgenograph was exposed. 
The distance from the table top to the film 
(Fig. 8) then must be added to determine the 
total distance from the fetal head to the film 

The points A-B, C-D, K-M, and O-P in 
Figure 7 were arbitrarily selected after many 
patients were examined by external measure- 
ments and compared with roentgenographic 
images of the pelvis. It was found that the 
thickness of the soft tissue was about equal 
to the increase in size of the bone image on the 
roentgenogram (usual magnification). There- 
fore, the distances A-B, C-D, K-M, and O-P, 
in Figure 7, were found to be accurate enough 
for clinical purposes to determine the distance 
of the object from the film when the table top to 
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lig 1o. Schematic drawing of types of pelves classified by measuring the true conjugate and biischial spine diameters. 


tilm distance was added to this measurement. 

The two measurements of the perimeter of 
the fetal skull represent the circumferences of 
a spheroid; from them the mean circumference 
must be determined to calculate the volume 
of asphere. After this circumference has been 
determined, 2 centimeters are added to allow 
for the soft tissues of the scalp, which allow- 
ance has been found to be the average scalp 
thickness. The volume of the fetal head then 
is read from the outer table on the calculator 

—volume from circumference. 

Two pelvic diameters then are determined. 
The anteroposterior—true conjugate—is meas- 
ured on the lateral roentgenogram, W-S in 
Figure 7, by tracing the rotor of the pel- 
vicephalometer in a straight line from the 
anterosuperior border of the promontory of 
the sacrum to the posterior border of the 
symphysis pubis. The posterior border of the 
symphysis pubis is recognized by the posterior 
cortex of the pubis. The correction for the 
object film distance of this diameter is made 
by measuring on the anteroposterior roent- 
genogram the distance from the symphysis 
pubis to the plane of the midline of the 
greater trochanter, C-Din Figure 7. The correc- 
tion is made on the calculator and the pelvic 
diameter is read. The other pelvic diameter, 
measured in a similar manner, is the biischial 
spine diameter, E-H in Figure 7. The object 
film distance of this plane is determined from 
the lateral roentgenogram by measuring from 
the ischial spine to the posterior border of the 
coccyx or lower sacrum, O-P in Figure 7. The 
linear magnification then is corrected by the 
use of the calculator. 

The volume capacity of the pelvic diameter 
then is translated into a sphere of this di- 


ameter by reading the inner table on the 
calculator—volume from diameter. The broken 
circles in Figure 7, graphically represent the 
midplane of this sphere. 


WEIGHT OF FETUS IN UTERO 


The estimate of the weight of the fetus 
in utero is a simple matter of reference to a 
chart showing the average weight of the new- 
born compared to the mean circumference of 
the head (Fig. 9). There are variations due to 
sex, race, parity, and disease which make con- 
siderable difference between the estimated and 
actual weight. In normal average cases, the 
chart is fairly reliable. However, it is the size 
of the cranial skull, rather than total body 
weight, that is important in the mechanism of 
labor. 

As an aid in determining the viability of 
premature infants on the basis of weight, 
Figure 9 will be of value. 


CLASSIFICATION OF PELVES 


There are classifications of pelves based 
upon the size as a whole also including de- 
formities with a descriptive adjective de- 


TABLE I.—INCIDENCE OF TYPE PELVES CLASSI- 
FIED ACCORDING TO THE PELVIS INDEX. SEE 
































FIGURE I0. 
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JAge 26 Race Wuite Weight 160 Height = Gravida QP | 
Last menstrual period Mar. 18,1934 _Estimated date of confinement Dec. 24,1934 
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Figs. 11 to 15 inclusive are illustrated case reports of different positions of the fetus. 
They show the accuracy and reliability of the technique described. 


noting the etiology. A recent excellent classi- it has been found convenient to classify the 





fication, based upon anthropological studies, 
has been published by Caldwell, Moloy, and 
associates. For the sake of clearness, it is 
desirable to use some classification in report- 
ing the roentgenographic examination of the 
pelvis. Since, in the above described tech- 
nique, there is a ratio established between two 
important pelvic diameters and the fetal head, 


pelvis from the diameter measurements. 

A pelvis index is obtained from the two 
diameter measurements by placing the true 
conjugate as the numerator and the biischial 
spine as the denominator of a fraction (Fig. 
10). An ovoid pelvis with the long diameter 
anteroposteriorly obviously has a pelvis index 
of one plus. When the long diameter is trans- 
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versely the pelvis index is one minus. When 
the two diameters are about equal or within 
5 millimeters—measurable error—the pelvis 
index is one. 

It is interesting to note the difference in 
incidence of these types as they occurred in 
200 consecutive cases, Table I, in both the 
white and negro. The measurements of these 
two diameters from roentgenographic exam- 
ination have not previously been reported in 


the literature as a series so that a comparison 
is not available. However, it is a routine of 
many practitioners to measure these diam- 
eters, and from their figures it could be com- 
pared. 

By this simple classification, there is no 
definite idea of the volume capacity of the 
posterior pelvic outlet. In some cases, the 
sciatic notch arch is wide and the sacrum has 
a deep concavity. In these cases the biischial 
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Fig. 13. 


spine diameter measurement may show a head 
diameter ratio which would indicate a dispro- 
portion, but no difficulty would be encoun- 
tered due to this very large volume capacity 
of the posterior pelvic outlet. In other cases, 
the sacrum may have very slight concavity 
and the sciatic notch arch be very narrow. It 
appears that the width and depth of the pubic 
arch are more important to determine the 
volume capacity of the outlet, while the 





sciatic arch is indicative of posterior pelvic 
capacity which permits rotation of the fetal 
head to the most favorable position to pass 
through the biischial spine diameter. The 
biischial spine diameter will determine whether 
rotation is necessary for spontaneous delivery 
by comparing its volume capacity with the 
volume of the fetal cranium. Anyhow, the 
measurement from the film will state the 
minimum of volume capacity of this diameter; 
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a misinterpretation will be in patients’ favor. 

It will require a large series of cases to 
establish a fairly reliable index of dispropor- 
tion in units of volume; and the series should 
be a compilation of different examiners to 
eliminate the personal equation so common in 
a work of this nature. Of course it is appre- 
ciated that many factors must be taken into 
consideration in determining a normal margin 
of safety, but the cranial volume—pelvic di- 





ameter ratio is the most important factor. 
The accuracy of the technique described is 
illustrated in Figures 11 to 15, inclusive. In 
general it may be said that there has been a 
maximum error of ro per cent in volume and 
5 per cent in linear diameter measurements. 


SUMMARY 


A roentgenographic technique for determin- 
ing the fetal cranium—pelvic diameter ratio 
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in units of volume is presented which requires 
only two films and does not involve any 
mathematical computation. 

The absolute rate of increase in volume of 
the fetal cranium in utero as obtained from 
roentgenographic data is shown. 

A new instrument, the pelvicephalometer, 
for correcting the magnification of a roent- 
genographic image and its application to 
obstetrical patients is described. 


A simple classification of pelves from a 
roentgenographic examination is briefly dis- 
cussed. 

Several case reports are presented in a 
graphic form for comparison and to show the 
accuracy of the procedure. 


I wish to express my appreciation of the valuable sug 
gestions and encouragement given by Dr. Edward F. 
Buchner, Jr. and the co-operation of the staffs of both 
the Baroness Erlanger and the Children’s Hospitals. 
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EFFECTS OF REMOVAL OF THE FUNCTIONING GALL BLADDER 


GEORGE S. BERGH, M.S., M.D., PHILIP SANDBLOM,! M.S., Men. Lic.,? anv A. C. IVY, Pu.D., M.D., 
Cuicaco, ILLINOIS 


the most frequently performed surgical 

procedures emphasizes the clinical im- 
portance of ascertaining the effects of the 
removal of a functioning gall bladder. It is 
well known that a cholecystectomized animal 
or human being may remain for a long time in 
apparently good health; but the large factor 
of safety in digestion and in the liver makes 
this observation of doubtful ultimate signifi- 
cance until the local changes in the biliary 
system are studied in detail. 

Since the time of Oddi, it has been recog- 
nized that extirpation of the gall bladder is 
often followed by dilatation of the biliary 
ducts. This has been attributed most fre- 
quently to an increased intraductal pressure 
resulting from loss of the pressure-regulating 
mechanism of the gall bladder (9, 15). 

More recent investigations have demon- 
strated that there is also a disturbance in the 
physiology of the choledochoduodenal sphinc- 
ter mechanism. It has been demonstrated in 
dogs that within a few hours following chole- 
cystectomy, the sphincter loses its tone and 
the orifice of the choledochus remains con- 
stantly patent, with the result that there is a 
continuous flow of bile into the intestine in 
the fasting as well as non-fasting state (19). 

After some time, however, the sphincter 
may regain its tone, and, according to Nuboer 
and Westphal may even become _hyper- 
trophied and hyperactive. 

There is but little information available re- 
garding the effect of cholecystectomy on the 
liver. Without controls, Rost thought that, 
in man, the operation was followed by hepa- 
titis. Troitsky reported a slight hepatitis in 
the dog following cholecystectomy, while 
Halpert, Rewbridge, and Healey found no 
change in the liver of dogs 6 months after the 
surgical removal of the normal gall bladder. 

Our study was undertaken in an effort to 
clarify some of the problems still remaining 
regarding the effects of cholecystectomy on 
the biliary tract. 


sk: fact that cholecystectomy is among 


1Orebro, Sweden. *From the Department of Physiology and Pharmacology, Northwestern University Medical School. 


METHOD 

Under morphine and ether anesthesia, the 
gall bladder was removed from 11 healthy and 
apparently normal dogs. At the time of oper- 
ation, biopsies of the livers were taken as 
controls for comparison with later specimens. 
The animals were maintained on a stock diet 
for periods of from 9% to 15 months. During 
this interval various liver function tests were 
carried out. The sphincter resistance of each 
dog was then measured by the method of 
Elman and McMaster (using barbital-sodium 
anesthesia), after which the biliary system 
was removed and examined, and sections of 
the liver were taken for microscopic study. 

RESULTS 

All of the 11 dogs remained in excellent 
health after the operation, and all gained 
weight on the stock laboratory diet. None 
showed any impairment of liver function as 
judged by the Van den Bergh, icterus index, 
brom-sulphalein, Ernst and Forster, and lipase 
liver function tests.* 

The size of the common duct and the intra- 
mural sphincter resistance as measured at the 
end of the experiment are listed in the accom- 
panying table. 

If 6 millimeters be accepted as the upper 
limit of normal for the circumference of the 
common duct in dogs of the size employed in 
our work (measured just below the point of 
division), 8 of the 11 dogs in this series may 
be said to have developed grossly dilated ducts 
following the operation. It is interesting to 
note that those animals which exhibited di- 
lated ducts, generally had a lower intramural 
sphincter resistance than the dogs whose ducts 
were normal in size. 

Microscopic examination of the postmortem 
liver sections, as compared to the controls, re- 
vealed slight exudative inflammatory changes 
in the periportal areas. In some cases the 

3 This is not at variance with the findings of Cantarow, Gartman, and 
Ricchiuti (Arch. Surg., 1935, 30: 865) who reported that a temporary 
impairment of hepatic excretory function sometimes follows cholecys- 


t 
tectomy in man, eousee our tests were usually not applied until the 
end of the first week after operation. 





Fig. 1. Photograph of accessory biliary vesicle arising 
from hepatic duct. Small wooden pegs are shown project- 
ing into the openings of tributary ducts. 


accumulated inflammatory cells were poly- 
morphonuclear leucocytes; in other cases they 
were lymphocytes. This is in agreement with 
the report of Troitsky, who described the de- 
velopment of “hepatitis and perihepatitis 
interstitialis chronica levis” following cho- 
lecystectomy. 

An incidental finding worthy of mention 
was a small accessory biliary vesicle, 1 centi- 
meter in diameter, arising from an hepatic 
duct of dog 2. The anomalous ductular vesicle 
is shown in the accompanying photograph and 
drawing. Boyden has pointed out that ductu- 
lar gall bladders are not derived embryologi- 
cally from the cystic diverticulum but from 
the hepatic duct itself. In our experience such 
accessory vesicles are very uncommon in the 
dog. 

COMMENT 

Following cholecystectomy there is often, 
but not always, a gross dilatation of the 
extrahepatic biliary ducts. The dilatation, 
however, is much less than is observed in 
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Fig. 2. Diagram showing anomalous 
bladder arising from hepatic duct. 


ductular gall 


cases of mechanical obstruction (4) such as 
occur in the presence of stone, stricture, or 
neoplasm, presumably because the _ intra- 
ductal pressure does not attain such a high 
level in the former as in the latter condition. 
Potter and Mann reported that immediately 
after cholecystectomy there is a rise in the 
pressure within the common duct, while 
Puestow found the intraductal pressure to be 
reduced. Puestow’s preparation, however, 
differed from that of Potter and Mann in that 
the common duct did not lead into the normal 
intestine, but into the longitudinally slit duo- 
denum brought to the outside of the animal’s 
body. 

The cause of the increased intraductal 
pressure which leads to dilatation has gen- 
erally been said to be resistance to the outflow 
of bile by the intramural sphincter mechanism 
(9, 12, 13, 15, 21). In the absence of the gall 
bladder, which normally acts as a pressure 
regulator, the increased pressure must be 
accommodated by dilatation of the duct. 
Judd and Mann (13) reported that dilatation 
did not occur (except in 1 case) when the 
sphincter was cut, unless there was a mechan- 
ical obstruction due to scar formation. 

While it is probable that resistance at the 
sphincter is the cause of dilatation of the ducts 
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Figs. 3 and 4. These two photomicrographs show the type of cellular reaction 
observed in the liver of the cholecystectomized dogs. These changes were not present 
in the liver at the time the cholecystectomy was performed. 


in some instances, there are many cases in 
which such an explanation is inadequate. Cox 
found that the dilatation begins very early 
following cholecystectomy, at a time when 
the sphincter is known to be incompetent (19). 
It is also known that dilatation of the ducts 
occurs following implantation of the common 
duct directly into the intestine (2, 7), and 
following cholecystoduodenostomy (11). Un- 
der such conditions the action of the sphincter 
is eliminated. On the other hand, when the 
common duct is implanted obliquely so that 
the duodenal musculature may act as a 
sphincter, no dilatation results (2). It is in- 
teresting furthermore that, in our series, the 
animals which developed dilated ducts follow- 
ing the operation generally had a lower intra- 
mural sphincter resistance than the dogs 
whose ducts were normal in size. These facts 
seem to indicate that pressure transmitted into 
the common duct from the duodenum, as a result 
of incompetence of the sphincter may be an im- 
portant factor in the production of dilatation 
in many instances. 

Since the presence of an incompetent 
sphincter favors regurgitation from the duo- 
denum (10), the possibility of an ascending 
infection must be considered. Our evidence 
indicates, however, that the hepatitis which 
develops is so slight that it is probably of no 


clinical significance; at least it cannot be de- 
tected by the commonly employed liver func- 
tion tests. However, a pre-existing hepatitis 
may possibly be exaggerated. 

Tt is now almost universally agreed that 
there is no formation of a new gall bladder at 
the site of the cystic stump as suggested by 
Lapenta, Eisendrath and Dunlavy, and 
others. Any dilatation of the stump is merely 
a part of the general dilatation of the ducts. 

As we have pointed out previously (10), if 
the gall bladder has been so permanently in- 
jured by pathological processes that it does 









































TABLE I 
D | Time interval be- Circumference of {Intramural sphincter 
number| "Wee operation and} the common duct—} resistance—in cen- 
sacrifice—in months} in millimeters | timeters of water 

I 9% 5 ie 75.0 

2 12 s. 7 “| ‘ 68.0 

3 II 6 | 40.7 

4 10 7 | 37-0 

5 10 7 27.6 

: 6 II 8 41.7 

7 | II 8 7 | 5.0 

8 | 15 10 | - 21.0 

9 10 10 | 18.5 

10 10 10 | 6.1 

7 II Ir 12 | 25.0 
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not visualize when the Graham-Cole test is 
applied, from a physiological point of view. a 
functional cholecystectomy has already been 
performed. Consequently, no physiological 
change or damage would be expected from 
removal of such an organ, and if it be harbor- 
ing infection or stones, cholecystectomy is 
certainly indicated. 

Removal of a functioning gall bladder, how- 
ever, leads to physiological and morphological 
changes in the biliary passages and liver. The 
hepatitis which develops is so slight as to be 
of little clinical significance; but it is con- 
ceivable that the disturbed function and 
structure of the duct system may account for 
symptoms of distress which occur in some 
patients after cholecystectomy (10), and this 
should deter the surgeon from removing a 
stone-free gall bladder which concentrates, at 
least until medical control has been tried. 

CONCLUSIONS 

1. Removal of a functioning gall bladder 
results in physiological and morphological 
changes in the biliary system. Among these 
changes are: (a) slight hepatitis, (b) dilatation 
of the biliary ducts, (c) disturbance of func- 
tion of the choledochoduodenal sphincter 
mechanism. 

2. The hepatitis which develops is so slight 
as to be probably of little clinical significance. 
It is not sufficient in degree to be detected by 
commonly employed liver function tests. 


3. Incompetence of the sphincter of Oddi 
may permit transmission of pressure into th: 
common duct from the duodenum. Thi. 
transmitted pressure must be considered as « 
possible factor in the production of dilate 
ducts following cholecystectomy. 
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AND OSTEOPOROSIS 


SIMILARITY OF THE Two CONDITIONS AS SHOWN BY FAMILIAL BACKGROUND AND 
GLUCOSE TOLERANCE STUDIES 


ROBERT C. MOEHLIG,! M.D., Detrott, MICHIGAN 


is a high incidence of familial diabetes 

mellitus, familial tallness, and familial 
obesity in patients suffering from Paget’s 
osteitis deformans. It was further pointed 
out that these conditions are of significance, 
in that they suggest a constitutional factor as 
providing an etiological background for the 
development of the disease. 

Our interest in osteoporosis was stimulated 
by the fact that in two families having Paget’s 
disease (two in one family) there was one 
member in each of these families suffering 
irom osteoporosis. 

In the one family, the father and mother 
died of diabetes mellitus; the one son has dia- 
betes mellitus and Paget’s disease (Fig. 1)’; 
one daughter has Paget’s disease (Fig. 2); 
and the other daughter has generalized skele- 
tal osteoporosis (Fig. 3). 

In another family, both parents died of 
pulmonary tuberculosis; one daughter has 
Paget’s disease (Fig. 4); and the other daugh- 
ter has generalized skeletal osteoporosis (Fig. 
5). In the first family, the one daughter with 
Paget’s disease has a renal calculus; in the 
second family both daughters have renal 
calculi, and in addition the osteoporotic vic- 
tim has gall stones and a calcified fibroid 
(Figs. 5 and 6). 

In a series of 12 patients with Paget’s dis- 
ease we showed that there was a high per- 
centage of familial diabetes mellitus (41 per 
cent), tallness, and obesity. We obtained the 
same information in 10 cases of osteoporosis. 

In these 10 cases of osteoporosis, 40 per 
cent had a diabetic family history (this was 
definitely verified), 60 per cent had one or 
more members of the family who were 72 or 
more inches tall, and go per cent gave a his- 
tory of heavy set individuals in the immediate 
family. The weight of these heavy set indi- 


_*Since this was written, the patient has developed a 
right ureteral calculus. 


I’ a previous article it was shown that there 


viduals ranged from 175 pounds to 250 
pounds. As is so well known, obesity and 
diabetes are frequently associated. These 
data correspond quite accurately with the 
familial background of the Paget’s disease 
victims, in which we found familial diabetes, 
tallness, and obesity. The number in both 
groups is small, but if a percentage even 
approximating these figures in a larger series 
is maintained, the data will have added sig- 
nificance. 

Important are the glucose tolerance studies 
in Paget’s disease and osteoporosis. Chart 1 
shows the composite curves of the glucose 
tolerance in to patients with Paget’s disease 
and the same number who were afflicted with 
osteoporosis. 

It shows that in both these diseases in this 
particular group, the curves simulate those 
seen in diabetes mellitus. Two of the osteo- 
porotic victims have diabetes, one in moderate 
degree and one mild. The patient having a 
moderate degree of diabetes has a marked 
osteoporosis of the spine with crushing of the 
vertebrae (Fig. 7). One of the Paget’s victims 
has diabetes. Even omitting these, however, 
we found that the curves still simulate the 
diabetic type. Of interest is the fact that a 
craving for sweets was found in both groups 
of patients. 

All to cases of Paget’s disease had an ele- 
vated blood phosphatase ranging from a low 
of 11.66 Bodansky units to 167 units, the 
average being 39.13 units. (Normal values 
1.5 to 4 Bodansky units.) 

In the 10 cases of osteoporosis, only 1 case 
was slightly above normal (6.1 units), the 
range being from ‘‘too low to read” to 6.1 
units, the average being 3.09 units. 

The ages of the Paget’s patients ranged 
from 34 years to 60 years, the average age 
being 48 years. The ages of the 10 osteo- 
porotic patients ranged from 46 years to 57 
years, the average being 52 years. 


1From the Department of Internal Medicine, Harper Hospital. 











Has Paget’s disease and 


Fig. 1. Family 1, patient 1. 
diabetes mellitus. 


There were 6 male patients with Paget’s 
disease and 4 female. 
group there were 2 male and 8 female. 

Since we are dealing with a disturbed carbo- 
hydrate metabolism associated with bone 
lesions, it is of interest to note that phosphorus 
compounds are in some way essential to the 
storage and utilization of carbohydrate, and 
they are essential to the deposition of bone. 

In Paget’s disease there is a marked eleva- 
tion of plasma phosphatase. ‘‘Phosphatases 
are enzymes which hydrolyze phosphoric 
esters such as glycerophosphate and hexose- 
phosphate: Phosphatase is present in the grow- 
ing bone in greatest amount in those areas 
in which deposition of calcium phosphate is 
proceeding most rapidly ””—(Hunter). 

It is also known that the metabolism of 
phosphorus is closely interwoven with that of 
calcium. 

Another link in the chain of evidence show- 
ing that carbohydrate metabolism and phos- 
phatase enzymes are closely related is the ex- 
perimental work of Schelling. He showed that 
when dogs were depancreatized there resulted 
a high elevation of plasma phosphatase (40 
units or more). 

The fact that patients with Paget’s disease 
have a lowered tolerance for carbohydrates 
and have increased bone formation with a 
marked increase in plasma phosphatase would 
suggest that the factor or factors responsible 
for the carbohydrate metabolism disturbance 
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Chart 1. Composite showing glucose tolerance curves. 


are also responsible for the bone disturbance 
with the accompanying phosphatase increase. 
We suggested in the article previously referred 
to that the pituitary gland may be the re- 
sponsible factor in producing the disease. 
The well known influence which this gland 
exercises on carbohydrate metabolism, as 
well as its definite effect on bone development, 
would make this a logical suggestion. We will 
return later to a consideration of this topic. 

As stated before, we feel that Paget’s disease 
and osteoporosis are closely related, for they 
have certain equivalents. Brugsch says that 
the rebuilding of bone in Paget’s disease con- 
sists partly of osteoporosis (that is resorption 
of bone) and partly in excessive formation of 
new osteoid tissue that may undergo calcifica- 
tion. In this sense, he says, the anatomical 
make-up of Paget’s disease is an atrophic- 
hypertrophic osteodystrophy. 

From this it can readily be understood that 
there must be a very close relationship be- 
tween the first process, i.e., osteoporosis, and 
the second, the excessive formation of new 
osteoid tissue. 

In osteoporosis the bones are undergoing 
atrophic changes, whereas in Paget’s disease 
the process is similar but goes further in that 
new bone formation takes place as evidenced 
by the histological, X-ray, and phosphatase 
studies; the increased plasma phosphatase 
being evidence that active bone formation is 
taking place. The difference is therefore that 
in osteoporosis the disease process is an 
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Fig. 2. Family 1, patient 2, sister of patients 1 and 3. 
Roentgenogram shows Paget’s disease and renal calculus’ 
as indicated by arrow. 


atrophic or destructive process, whereas in 
Paget’s disease it proceeds to the hyper- 
trophic state with hypertrophic osteoid for- 
mation. 

So far, therefore, we have several reasons 
for considering the diseases similar in many 
respects: 

1. Paget’s disease and osteoporosis may 
occur in the same family. 

2. There is a similar constitutional familial 
background. 

3. The pathological process is at one stage 
the same (osteoporosis) in both diseases. 

4. There is a similar lowered glucose toler- 
ance in both diseases. 

5. Similar calcium disturbances are shown 
by the presence of renal calculi in the same 
family suffering from Paget’s disease and 
osteoporosis. 

It is obvious, however, that there is a funda- 
mental difference in the two diseases, for the 





Fig. 3. Family 1, patient 3, sister of patients 1 and 2. 
Roentgenogram of skull showing osteoporosis. 


one disease, Paget’s, proceeds to hypertrophic 
osteoid bone formation which is not true of 
osteoporosis. 

Whether this is due to a varying response 
of the osseous system to the pituitary-para- 
thyroid-calcium-phosphorus relationship is at 
present unknown. 

Returning to the discussion of the pituitary 
gland as the responsible factor in producing 
these diseases, attention is called to the fact 
that in acromegaly (pituitary eosinophilism) 
and in pituitary basophilia, osteoporosis of 
the spine is present. This is so marked that 
kyphosis results (Figs. 8 to 10). 

In both acromegaly and pituitary baso- 
philia, hyperglycemia and diabetes mellitus are 
frequently present. In acromegaly the figures 
for the incidence of diabetes are around 40 
per cent. Thus the hyperglycemia and the 
osteoporosis of the spine in these conditions 
would, according to our opinion, be etio- 
logically related. 

Rutishauser described 3 cases of pituitary 
basophilia which he termed ‘osteoporotic 











Fig. 4. Family 2. 
ease of the pelvis. The patient also has a renal calculus. 


Roentgenogram showing Paget’s dis- 


obesity.”” The osteoporosis is marked and’ 


leads to fragility with fractures. In discussing 
the osteoporosis in these cases, Rutishauser 
says that we know but little concerning the 


Ae 


Fig. 5. Sister of patient shown in Figure 4. Roentgeno- 
gram shows a renal calculus and calcified fibroid as indi- 


cated by arrows. 
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calcium balance in this condition. Aub found 
an increased output of calcium in one oj 
Cushing’s cases. Cushing himself, is of the 
opinion that there is an increased function of 
the parathyroid. 

Rutishauser is inclined to ascribe the osteo- 
porosis to the condition of the pituitary gland. 
He gives as his reasons the fact that the 
pituitary gland exerts such a definite influence 
on the skeletal system; and the bone changes 
in these cases do not in any way resemble 
those seen in hyperparathyroidism. 

In experiments on dogs, we attempted to 
produce Paget’s disease by the daily injection 
of pituitary growth hormone and parathyroid 
extract. In the dogs receiving these combined 
extracts, massive replacement of the bone 
marrow by metastatic calcium deposits was 
present (Fig. 11). This was not true of the 
dog receiving only parathyroid extract. We 





Lateral view show- 


Fig. 6. Same patient as in Figure 5. 
ing the presence of gall stones and renal calculus as indi- 
cated by arrows. 























MOEHLIG: PAGET’S DISEASE AND OSTEOPOROSIS 





























were also able to produce calcium deposits in 
the kidneys of three of the dogs, the largest 
deposits being found in the two dogs receiving 
the growth hormone and parathyroid extract 
(Fig. 12). The lesser deposits were found in 
the dog receiving only parathyroid extract. 
That renal calculi should be associated with 
bone diseases is of course a reasonable deduc- 
tion. As is well known, nephrolithiasis is 
found in hyperparathyroidism. Recently Al- 
bright and Bloomberg again called attention 
to the frequency of renal stone formation in 
hyperparathyroidism. Castleman and Mal- 
lory found renal calculi twenty times in 25 
cases of hyperparathyroidism. In the two 
families previously cited, the two female mem- 
bers with Paget’s disease have renal calculi, 
and the female member with osteoporosis in 
the second family has both a renal calculus 
and gall stones. She also has a calcified fibroid. 
In our series of 12 Paget’s cases previously 
reported, 2 of 7 females had calcified fibroids 
and 2 had renal calculi. Of the 10 osteoporotic 





Fig. 8. Lateral view of acromegalic showing kyphosis. 





Fig. 7. Roentgenogram showing crushing of the verte- Fig. 9. Roentgenogram of spine of patient shown in 
bre. (This patient has been suffering from diabetes mel- _ Figure 8 showing the elongated vertebrz with osteoporosis 
litus.) producing kyphosis. 











Fig. 10. Photomicrograph of vertebra taken from a case. 


of pituitary basophilia showing a marked degree of osteo- 
porosis. Enlarged twenty and one-half times. (Courtesy 
of Dr. Rutishauser.) 


patients, 2 had gall stones and 1 had a renal 
calculus and gall stones. Three’, therefore, 
had gall stones. 

One cannot help but feel that both the renal 
calculi and gall-stone formation are related. 


1Since paper was written one other patient developed 
ureteral calculus. 
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As we know, clinical conditions which are so 
frequently seen are diabetes mellitus, obesity, 
cholelithiasis, and nephrolithiasis. Of course 
the etiology is still unknown, but suggestive 
at least is the pituitary, carbohydrate fat 
metabolism relationship as well as the pre- 
viously cited parathyroid-calcium-phosphorus 
relationship. 

In one of the dogs receiving the combined 
extracts, marked hyperplasia of the para- 
thyroids was found. This substantiates in 
some degree the work of Hertz and Kranes, 
and Hoffmann and Anselmino who found 
hyperplasia of the parathyroids following 
anterior pituitary extract injections. Further- 
more, the latter workers found an elevation of 
blood calcium induced by the pituitary extract 
which was absent following parathyroidec- 
tomy. They therefore concluded that the 
pituitary extract affected the blood calcium 
through the medium of the parathyroids. 

It is noteworthy that in neither Paget’s dis- 
ease nor in osteoporosis is there a variation 
from normal in the blood calcium. From our 
studies on the patients with Paget’s disease, 
there seemed to be a tendency to retention 
of calcium. 

All this would tend to support the assump- 
tion that there is a very close association 





Fig. 11. 
of bone marrow by metastatic calcium. 
ceiving pituitary growth hormone and parathyroid extract. 


Photomicrograph showing massive replacement 
From dog re- 


Fig. 12. Photomicrograph of kidney showing deposits of 
calcium in dog receiving pituitary growth hormone and 
parathyroid extract. 

















hetween the pituitary gland, carbohydrate fat 
metabolism, the parathyroids, and calcium 
phosphorus metabolism, and bone formation. 

Parathyroid extract and calcium act like 
insulin in lowering the blood sugar (Johnson, 
l‘errannini, and Moehlig, Murphy and Rey- 
nolds). Both anterior and posterior pituitary 
extracts have a tendency to increase blood 
sugar and have an antagonistic pharmaco- 
logical effect on insulin. Furthermore, poste- 
rior pituitary extract is able to overcome the 
convulsions induced by insulin hypoglycemia. 

In this lowered sugar tolerance—bone dis- 
turbance relationship, one cannot help but 
think of Pemberton’s findings on arthritis, as 
he has shown that the arthritic patients have 
a low sugar tolerance. 

Because of the familial background and 
lowered glucose tolerance, as well as the data 
herein presented, it seemed worth while to 
treat the osteoporotic individuals like the 
Paget’s cases, namely with a measured carbo- 
hydrate diet plus insulin. So far we have had 
very little difficulty in starting Paget’s pa- 
tients on insulin and a diet, but osteoporotic 
patients are more reluctant to do so because 
they suffer less. 

We fully appreciate the fact that the num- 


ber of cases is small and that a much larger’ 


group must be studied before any conclusions 
can be drawn. In regard to the treatment by 
diet and insulin, we note subjective improve- 
ment in Paget’s disease. The bone pains, 
sense of pressure in the head, pelvis, tibia, etc., 
disappear. There is also improvement in 
muscular strength. Not enough time has 
elapsed for us to say whether the disease 
process is arrested by this form of treatment. 
One patient who has taken a measured diet 
and insulin faithfully for over 4 months shows 
a definite advance of the process in the skull. 
His subjective improvement, however, con- 
tinues. We hope to report more fully on this 
in the future. 
SUMMARY 

In the article it was shown that Paget’s 
disease and osteoporosis may occur in the 
same family. Data were gathered on 10 cases 
of osteoporosis which showed that there was 
a diabetic family history in 40 per cent, 60 per 
cent had one or more members of the family 
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who were 72 or more inches tall, and go per 
cent gave a history of heavy set individuals in 
the immediate family. This corresponds 
quite accurately with the data obtained in 
Paget’s disease. 

In 10 cases each of Paget’s disease and 
osteoporosis the glucose tolerance curves were 
similar, both showing a diabetic type of curve. 

All patients with Paget’s disease had an 
elevated plasma phosphatase. The plasma 
phosphatase was normal in the patients with 
osteoporosis; only showed slight elevation. 

The ages of the Paget’s patients ranged 
from 34 years to 60 years, the average age 
being 48 years. There were 6 male patients 
and 4 female. 

In the osteoporotic group the ages ranged 
from 46 years to 57 years, the average age 
being 52 years. There were 2 male and 8 
female patients. 

The pathological condition at one stage in 
both diseases is the same, i.e., osteoporosis; in 
Paget’s disease the process goes on to the 
hypertrophic state with hypertrophic osteoid 
formation. 

It was suggested that the pituitary gland 
may be responsible for the two diseases, since 
it is concerned with skeletal development and 
carbohydrate metabolism. Furthermore, os- 
teoporosis of the spine is present in acromegaly 
and the pituitary basophilia of Cushing. 

In both these diseases hyperglycemia is 
frequently present and it is reasonable to 
assume that the disturbed pituitary function 
is related to the disturbed carbohydrate metab- 
olism and the osteoporosis. More studies on 
larger series are necessary in order to see if the 
data gathered on the group represented in this 
article are borne out. If so, there is no ques- 
tion that the etiology of Paget’s disease, 
osteoporosis, and other allied bone diseases 
will be nearer solution. Definite subjective 
improvement is noted in Paget’s disease by 
the giving of a measured diet plus insulin. We 
are not prepared to say whether this form of 
treatment will arrest the disease process. One 
case receiving this form of treatment for more 
than 4 months shows progression of the 
process in the skull although subjective im- 
provement continues. More studies along 
this line are necessary. 
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dinal growth of long bones that oppo- 

site extremities constantly maintain 
almost equal length throughout the period of 
growth. Of the factors and mechanism by 
which this control of rate and duration of 
growth is accomplished, we have relatively 
little information except for certain data con- 
cerning the influence of certain endocrine 
glands. It is evident that the influence of 
growth hormones must necessarily be a gen- 
eralized one and the effect, therefore, sym- 
metrical. That the growing portions of bone 
(the juxto-epiphyseal portions of the dia- 
physes) are responsive to other influences and 
certainly to one which can alter growth in one 
or more bones independently of the rest of the 
skeleton is manifested repeatedly in clinical 
deformities. But since these localized dis- 
turbances of growth are observed only in as- 
sociation with pathological states, it does not 
follow that the factor responsible for them 
plays a part in normal growth. Depending 
upon the character of this local influence, 
growth will be accelerated or retarded and 
result in either asymmetrical overgrowth or 
shortening. Evidence, both experimental and 
clinical, will be presented to show that these 
localized alterations of normal growth are 
probably always caused by a prolonged ab- 
normal state in the blood supply of the grow- 
ing portions of bone, either a prolonged rela- 
tive hyperemia or ischemia. 

Many surgeons have had the gratifying ex- 
perience of observing in a child an extremity, 
which is 2 or 3 inches shorter than its fellow 
as a result of union of a fracture with over- 
riding of fragments, show accelerated growth, 
so that months or years later both extremities 
again are equal in length. It has also been 
observed that if union takes place without 
shortening or with only a small amount of 
shortening, the fractured extremity may 
ultimately become considerably longer than 
its fellow. Reported in the literature are 


S: well controlled is the normal longitu- 


numerous illustrative cases and a few in which 


a shortening as great as 3% inches has been 
regained. This interesting phenomenon gives 
rise to speculation. Is the shortening over- 
come by lengthening at the fracture site or by 
acceleration of the rate of normal growth at 
the epiphyseal line? If the latter, is it a 
response to a hormonal or to some other re- 
mote regulatory mechanism or merely the 
result of local factors associated with the 
trauma and the repair of the fracture? 

An experimental investigation of 
problem follows. 


this 


REPORT OF EXPERIMENTS 


Twenty-five kid goats were used and all 
were less than 3 months old when subjected 
to the initial operative procedures. All opera- 
tions were performed with rigid aseptic tech- 
nique and all but one wound healed by 
primary intention. Two goats died, one from 
accidental injury 2 months after operation, 
the other from unknown cause 1 month after 
operation. In all animals in which a fracture 
had been produced, the fragments were main- 
tained in the desired position by dressing the 
extremity in a non-padded plaster cast. To 
assure accurate maintenance of position, the 
fragments were carefully held by an assistant 
while the wounds were closed and the cast 
applied. Immobilization was mzintained for 3 
weeks at which time firm union had taken 
place in each instance. Comparative measure- 
ments of growth of both the operated upon 
and control extremities were made from 
roentgenographic records which were obtained 
immediately after operation, then at monthly, 
and later at longer intervals until the experi- 
ments were terminated. These roentgeno- 
grams were made with a precisely constant 
technique and with the lateral surface of the 
extremity in intimate contact with the film. 
The tibia is so superficial on its lateral aspect 
that error in measurements from distortion 
would be negligible. However, the measure- 


1From the Departments of Surgery and Clinical Research, University of Nebraska, School of Medicine. 





824 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 1. Experiment I. A. Goat 36. From left to right. (1) and (2) Tibias of goat 2 
weeks old. (1) Fractured left tibia with no shortening. Plaster cast immobilization. 





(2) Normal right tibia. (3) Left tibia 4 weeks later, fragments have slipped and united 
with overriding causing a shortening of 3.5 millimeters. (4) and (5) Fractured left 
and normal right tibias 177 days after operation. Note only 1 millimeter of shortening. 
The chart shows the differences in length in the two extremities at monthly intervals 
over a period of 6 months. By the end of the first month, there was a shortening of 3 
millimeters. This was regained during the next month and for 1 month both extremities 
were the same length. During the fourth and fifth months the fractured tibia became 
2.5 millimeters longer than the control, but during the sixth month this and an addi- 





tional 1 millimeter were lost terminating in a shortening of 1 millimeter. 


ments from which the results of the experi- 
ments were determined were obtained directly 
from the postmortem specimens. 


EXPERIMENTS 


Series I. Shortening from Overriding 
of Fragments 

In this group of experiments, there was 
reproduced the condition encountered in 
clinical fractures in which union takes place 
with the fragments overriding. 

Experiment A. In 2 kid goats, approximately 2 
and 3 weeks of age, shortening was produced in the 
left tibia by causing overriding of fragments. In 1 
animal, this was brought about deliberately, in the 
other unintentionally from slipping of fragments in 
a too loosely applied cast. As shown in Figure 1, the 


slipping did not occur until after the first film had 
been made, which was several hours after the cast 
had been applied. 

In each animal the shaft of the left tibia was ex- 
posed and fractured by a transverse saw cut. The 
right tibias were not disturbed and served as strictly 
normal controls. Immobilization was maintained in 
a plaster cast for 3 weeks, union in each instance 
being firm at the end of that time. Measurements of 
growth were made from periodic roentgenograms 
and from the postmortem specimens. The results 
are shown in Table I and those of one goat are 
illustrated in Figure 1. 

Actual measurements of the entire length of post- 
mortem specimens were, fractured 205.5 millimeters, 
control 207 millimeters. The shortening which was 
originally 3 millimeters had become reduced to 1.0 
millimeter, a final gain of only 2.0 millimeters. The 
original shortening of 3 millimeters was regained in 
the second month and both tibias remained equal in 
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Fig. 2. Experiment I. B. Goat 34. From left to right. (1) and (2) Tibias of goat 10 
days old, with ends of the shafts marked with shots placed in drill holes in the cortex; 
left tibia fractured and overriding with shortening of 3.5 millimeters. Plaster cast im- 


mobilization. 


Right tibia is the control. (3) Left tibia 8 weeks later. (4) and (5) 215 


days after operation, shortening of only 1 millimeter. The chart shows the progres- 
sive reduction of shortening from 3.5 millimeters to 1 millimeter over a period of 7 
months. P. and D. designate proximal and distal ends of the fractured tibia and show 
the amount of the reduction of shortening which took place at the respective ends, 1 
millimeter from the proximal and 1.5 millimeters from the distal. This was determined 
from the shots which have maintained fixed points that mark the positions occupied 
originally by the ends of the shafts from which growth is measured. Note that the 
shots have remained equidistant showing that all growth has occurred at the ends. 


TABLE I.—GOAT 36 










































































| 
Days after operation | ° 28 57 87 113 | 149 | 177 
Length of Control 91.5 | 99 107.5 121.5|135 |150 5|182 
tibial shafts | - |—— 
in mm. Fractured | 92 | 96 107.5 121.5|135.5|153 {181 
Shortening in mm. (o. s)| 3 | ° © |(0.5)}(2.5)} 1.0 
Length gained in mm. | lost | 3 ° 0.5] 2 ol lost 
(3.5) | (3.5) 














length for the next 2 months, then the fractured bone 
gained 2.5 millimeters. During the next 4 months, 
its growth was retarded with a loss of 4 millimeters, 
so that an overgrowth of 2.5 millimeters by the end of 
5 months, terminated 3 months later in a shortening 
of 1.5 millimeters. 

In goat 38 an original shortening of 3 millimeters 
was regained by the end of 3 months followed by an 
overgrowth of 1.5 millimeters by the end of the fifth 
month. During the next 3% months, growth 
progressed at an equal rate from both tibias so that 
the fractured tibia was 1.5 millimeters longer than 


the control at the termination of the experiment 8% 
months after operation. Thus the maximum gain of 
4.5 millimeters was retained constantly during the 
last 3% months of observation. 

Experiment B. To determine from what portion of 
the fractured bone overgrowth occurs, fixed points 
from which measurements could be made were 
established in the shafts of both the control and 
fractured tibias in twin goats 10 days old. This was 
accomplished by placing steel shots into both 
proximal and distal ends of both tibial shafts. The 
anterolateral aspects of the ends of the shafts were 
exposed, holes drilled at measured distances (a few 
millimeters) from the epiphyseal lines and into the 
holes were placed oversize shots which fitted snugly 
and protruded slightly from the external cortical 
surface. The epiphyseal lines were not exposed, thus 
avoiding the danger of growth disturbance from this 
cause, but were located by means of sounding with a 
fine needle. 

The mid-shaft of the left tibia was then exposed 
and fractured transversely by means of a saw cut. 
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Overriding of fragments and consequent shortening 
was deliberately produced in one animal and un- 
intentionally attained in the other from slipping of 
the fragments during application of the cast. 

The results of the experiment in one goat are 
shown in serial roentgenograms in Figure 2, and in 
Table II. 





TABLE II. GOAT 34 
; | 

Interval after | 

operation in days ° 30 62 90 215 
Length of Control 92 107.5 | 125 143.5 | 168 

tibial shafts — — — -|——_——__|_—— 

in mm. Fractured | 88.5 104 122.5 | 141 167 
Shortening in mm 3.5 3.5 2.5 2.5 I 
Length gained in mm ° I ° 15 


The actual measurements of the entire length of 
the autopsy specimens were: fractured 188 milli- 
meters, control 189 millimeters. An original shorten- 
ing of 3.5 millimeters was reduced to 1 millimeter, a 
gain of 2.5 millimeters, of which 1.5 was gain at the 
distal end and 1.0 at the proximal end. 

In goat 37, an original shortening of 9 millimeters 
had become reduced to 7.5 millimeters at the time of 
accidental death 75 days after operation. This gain 
in length of 1.5 millimeters took place principally at 
the distal end. 

In this series of experiments as in those that 
follow, the total lengths of each pair of the 
other principal long bones (the femur and 
metatarsals of both the operated upon and the 
control extremities) were compared and found 
to be equal. In this and in each experiment in 
which the end of the bones were marked with 
shots, measurements showed that the shots 
remained equidistant from the beginning to 
the termination of the experiment. It is 
apparent, therefore, that the reduction of 
shortening of the fractured tibias was accom- 
plished by an acceleration of the rate of 
growth, that no length was gained at the site 
of fracture and that the factor responsible for 
the accelerated rate of growth was strictly 
local in its effect, influencing not even the 
other bones of that extremity. 

It may be argued that the presence of the 
shots near the epiphyseal lines might influence 
growth to the extent of invalidating the ex- 
perimental results. But since shots were 
placed in both the operated upon and control 
bones, any effect that they might have re- 
sulted should be equal in both bones and thus 
would not cause error in results based upon 
comparative measurements. Also it should be 
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noted that the same procedure carried out 
without the use of shots in the first experiment 
of this series gave rise to slightly greate; 
acceleration of growth so it would appear that 
shots influenced growth little if at all. 


Series IT. Shortening from Block Resection 

Since it is impossible to determine accu- 
rately the amount of shortening which resultec| 
from overriding of fragments in the foregoing 
experiments, the following procedure was 
carried out in 3 kid goats, 6, 8, and 12 weeks 
of age. 


Experiment A. Both ends of both tibias of each 
animal were marked with steel needles as described 
above. Then a segment of the shaft of each right 
tibia was removed and the fragments were brought 
together with shortening equal to the length of the 
segment removed. These were 24, 26, and 27 milli- 
meters long. Each excised segment was split 
longitudinally into three pieces which were used as 
grafts to bridge the fracture lines, one applied as an 
intramedullary peg and two as on-lay grafts. The 
position was accurately maintained by an assistant 
until the wounds were closed and non-padded 
plaster casts applied. 

In one goat the intramedullary peg slipped down 
into the distal fragment permitting angulation and 
malalignment. The proximal fragment eroded and 
protruded through the skin and a small segment of it 
sequestrated. Consequently, data from this animal 
was not used. In the 2 others, union took place with 
end-on apposition and with good alignment. Roent- 
genographic records were made immediately after 
operation, 3 weeks later after removal of the casts, 
and periodically until the animals were killed 11 
months after operation. Data from these and from 
the actual measurements of the postmortem speci- 
mens are shown in Table III. Illustrative roent- 
genograms of one animal, goat 28, are shown in 
Figure 3. 


TABLE III.—GOAT 28 



























































| 

Days after } 

operation ° 35 | 69 _ 206 | I9QI | 301 
Length of Control 125 | 135.5 i 153 [153-5 157 | 192 

tibial shafts; —————— —- 

in mm. Fractured | 100 0 | 16 116 | 134 “la 134 139 175 Ss 
Shortening 4 in mm. 25 | 19 5| 19 ja 8 | 16.5 
Length gained in mm. | ‘31.6 | 1.0 Zz 





From actual measurenients of the postmortem 
specimens the total lengths were: control tibia 205.5 
millimeters, and fractured 190 millimeters. 

The original shortening of 25 millimeters in the 
right tibia became reduced to 16.5 millimeters, repre 
senting a gain in length through acceleration of 
growth of 8.5 millimeters. Of this gain, 6.5 milli 
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Fig. 3. Experiment II. A. Goat 28. From left to right. 
shafts marked with steel needles. The left has been fractured and shortened 25 millimeters by resecting a total segment 
of the shaft which was split longitudinally into three pieces and used as grafts; immobilization in a plaster cast. The 
right is the normal control. (3) and (4) Show the same tibias 2 months later and (5) and (6) ro months later. The chart 
shows that the original shortening of 25 millimeters was reduced to 16.5 millimeters. The g greatest gain took place in the 
first month. That most of the gain occurred at the distal end is shown in the column marked P. and D., proximal 
and distal. 


meters occurred at the distal end and 2.0 millimeters 
at the proximal end. Most of the overgrowth oc- 
curred during the first month. 

Goat 27. In this experiment, the right tibia was 
shortened 26 millimeters by resecting a segment of 
the shaft of this length. During 11 months of 
growth, 10 millimeters were regained so that there 
remained a residual shortening of only 16 millimeters 
of which 6 millimeters were gained at the distal end 
and 4 millimeters at the proximal end. 

Experiment B. In two kid goats 8 and 12 weeks 
old, the procedure just described was repeated with 
the exceptions that the right tibias were shortened 
34 and 38 millimeters, the resected segments were 
discarded and not used as grafts and the fragments 
were fixed in approximation with Lane plates. This 
was done to determine whether the presence of a 
plate would have an added influence upon the rate of 
growth and also to fix the fragments so that lengthen- 
ing could not take place at the fracture site, it being 
conceivable that length could be gained from deposi- 
tion of new bone between the fragments. It is 
obvious that this did not occur in the foregoing ex- 
periments from the fact that the markers in the bones 
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(1) and (2) Tibias of a goat 8 weeks old, both ends of both 


had remained equidistant throughout the period of 
observation and that the gain in length could always 
be accounted for at the ends of the diaphysis distal 
to the markers. 

One goat died a month after operation from an ac- 
cidental crushing injury of the chest so that data was 
collected only from the one remaining. Serial roent- 
genograms are illustrated in Figure 4 


TABLE IV.—GOAT 29 

















| | 
Days after ° E 34 | 73 | 110 | Tos | 308 
operation _| 
Length of ‘| Control | 148 | _154 | 165 177 187 206 
tibial shafts|— —|—— - - - -|———— 
in mm. Fractured | 110 IIS | 131.5) 145 155 176 
Shortening i in mm. Ps 33 39 33-5 | 32 32 30 
Length gained i inmm. |__| Lost I 5.5 1.5] ° | 2 


The total lengths of the tibias at postmortem 
examination were: control 222 millimeters, fractured 
192 millimeters. A shortening of 38 millimeters was 
reduced to 30 millimeters, a gain of 8 millimeters; 
5 millimeters were gained at the distal end and 3 











ments, 
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Fig. 4. Experiment II. B. Goat 29. From left to right. (1) and (2) Tibias of goat 8 weeks old with 
both ends of both shafts marked with steel needles; the left has been shortened 38 millimeters and 
the fragments fixed with a bone plate; immobilization in a plaster cast. The right is the normal con- 
trol. (3) The shortened tibia 1 month later, and (4) and (5) both tibias 8 months later. The chart 
shows that the original shortening of 38 millimeters has been reduced to 30 millimeters and that the 
major portion has occurred at the distal end. (P. and D. indicate proximal and distal.) Note that 
most acceleration of growth occurred during the second and third months. 


millimeters at the proximal end. During the first 
month the shortening was increased 1 millimeter but 
during the second month 5.5 millimeters were gained. 
The major gain took place during the second month. 


In this series an exact measured amount of 
shortening was produced as a basis from 
which to determine the additional length 
gained from an acceleration of the rate of 
growth, which proved to be uniformly greater 
than in the other series of experiments. To 
account for this larger overgrowth, two ex- 
planations are possible. The original shorten- 
ing was much greater, creating therefore a 
greater demand for compensatory acceleration 
of growth. More plausible is the assumption 
that a more extensive and prolonged dis- 


turbance of circulation occurred as a result of 
the more extensive operative procedures and 
had a greater and longer stimulating effect 
upon growth. 

It is interesting to note that the needles 
which were placed at right angles to the long 
axis of the shaft became oblique as growth 
progressed as does the nutrient canal of each 
bone. 


Series IIT. Fracture With No Shortening 


In all of the foregoing experiments, ob- 
servations were made of extremities in which 
a bone not only was fractured, but also was 
shortened as a result of the fracture. To 
eliminate the influence of shortening and to 
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Experiment IIT. A. Goat 35. From left to right. (1) and (2) Tibias of goat 


10 days old with ends of both shafts marked with steel shots placed in drill holes; the 
left has been fractured (arrow marks fracture line) and the fragments maintained in 
normal relation with no shortening; the right, a normal control except for markers. 
(3) The fractured tibia 3 months later, and (4) and (5) both tibias 7 months later. 
Note 3 millimeters’ overgrowth. The chart shows a progressive overgrowth so that the 


fractured tibia at the end of 7 months is 3 millimeters longer than the control. 


Note 


that most of the gain occurred during the first 2 months at the distal end, D. in the 


column marked P. and D. 


study the effect solely of the fracture upon the 
length and growth of an extremity, the follow- 
ing experiments were carried out. 


Experiment A. In two kid goats, 10 days and 3 
weeks old, the diaphyseal ends of the tibias were 
marked with shots as previously described. The 
shaft of each left tibia was sectioned transversely 
with the saw through approximately the anterior 
seven-eighths of its circumference. The fracture was 
then completed manually in such a way as not to 
detach from the bone the periosteum which had not 
been elevated posteriorly. This attachment helped 
considerably to prevent slipping of the fragments. 
These were then held in their normal relation by an 
assistant while the wounds were closed and non- 
padded casts were applied. By the end of 3 weeks, 
firm union had taken place with preservation of the 
original length, and the casts were removed. Com- 
parative roentgenograms of goat 35 taken at the 
beginning and at the end of the period of observation 
are illustrated in Figure 5. Measurements from 





X-ray studies and from the postmortem specimens 
follow. 


TABLE V.—GOAT 35 


| 
: | | 
Days after operation | o 30 67. | 06 2190 
a es = . 
Length of |Control | 94 | 108 126 150 183.5 
tibial shafts |—————_| - oon i : 
in mm. |Fractured | o4@ | 1210 128.5 | 152 | 186.5 
r ah Ta Se peau i ~ ™ A 
Lengthening in mm. | o | 2 | 2.5 2 3 
Length gained in mm. | | 2 0.5 | lost | 1 
| | | °.5 | 


The total lengths of the tibias obtained at autopsy 
were: fractured 213 millimeters, control 210 milli- 
meters. As a result of an acceleration in the rate of 
growth the fractured tibia became 3 millimeters 
longer than its normal fellow. Almost the entire 
gain in length was made at the distal end. The great- 
est gain occurred in the second month. 

In goat 39 the fractured tibia was 3.5 millimeters 
longer than the opposite normal (control) tibia by 








Fig. 6. Experiment ITI. B. Goat 33. From left to right 
are both tibias of a goat at ages r month and 8 months. A 
fracture without shortening but with internal fixation has 
resulted in overgrowth so that it has become 7.5 millimeters 
longer than the opposite normal tibia. No markers were 
used. 

The chart shows that the greatest gain occurred during 
the second month. 


the end of the period of observation 7 months after 
operation. The maximum gain of 2 millimeters oc- 
curred in the second month; 2.5 millimeters were 
gained at the distal end, 1 millimeter at the proximal 
end. 

Experiment B. By the procedure just described 
the left tibia of a male goat 4 weeks old was fractured 
transversely and the fragments secured in end-on 
apposition with a Lane plate, so as to maintain the 
original length of the bone. The experiment differed 
from the preceding one in that no steel shot markers 
were used, and that internal fixation was utilized. 
Roentgenograms taken at the beginning and at the 
termination of the experiment 7 months later are 
illustrated in Figure 6. The measurements were as 
follows: 




















TABLE VI.—GOAT 33 
| 

Days after operation ° 23 44 74 100 | 136 | 214 

Length of Control 123 | 128 [135 [148 |157.5|173 5|198 
tibial shafts —— — oe || 

in mm. Fractured | 123 | 127 |137.5|152 |164 |181 |205 

Lengthening in mm. I 2.5) 4 6.5| 7.51 7 
Length gained in mm. Lost 2.5| 1.5] 2.5] x | Lost 
I | 0.5 





The total lengths of the tibias obtained at autopsy 
were, fractured 233 millimeters, control 226 milli- 
meters. Thus the fractured tibia was 7 millimeters 
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longer than the normal (control). One millimeicr 
was lost in the first month and the maximum gin 
took place during the second month. 


In this group of experiments an acceleration 
of the rate of growth occurred in fracturid 
bones which were never shorter than the 
opposite normals and since shortening nev:r 
existed, it is impossible to explain the ove;- 
growth upon the basis of a compensatory ai- 
justment. The acceleration of growth was 
confined solely to the fractured bones; the 
other bones of the extremity grew at the same 
rate as those of each opposite or control leg. 
Measurements of the marked bones show that 
all of the overgrowth took place at the ends 
of the bones. 

It is obvious that a fracture incites in a bone 
the same abnormal increase in its rate of 
growth, irrespective of its length, and that the 
responsible factor is local in its action, affect- 
ing only the involved bone. 


Series IV. Shortening from Growth Arrest 


The investigation thus far has dealt only 
with the longitudinal growth response to 
shortening in bones in which there has been a 
break in continuity. If we assume that the 
abnormally accelerated rate of growth which 
occurred had been provoked by some com- 
pensatory regulating mechanism, this same 
response should occur in the presence of 
shortening regardless of cause. 


Thus in each of 3 goats, 4, 4, and 10 days old, 
shortening of one extremity was produced by arrest- 
ing growth from one end of one bone; from the 
proximal end of the right humerus in 2 animals and 
from the distal end of the right tibia in 1. Growth 
arrest was accomplished by exposing the epiphyseal 
line and removing as much of the cartilage as possible 
without producing an epiphyseal separation. Bone 
grafts were then mortised across the line on opposing 
sides after the method of Phemister. The resultant 
fusion between the epiphyses and diaphyses prompt- 
ly arrested growth. Both ends of the shaft of each 
of these three bones were marked with steel shots 
placed at measured distances from the epiphyseal 
lines. The fellow bones of the contralateral ex- 
tremities were used for controls, marking only the 
distal ends of the two humeri and the proximal end 
of the tibia. The experimental procedure is por- 
trayed more clearly in Figure 7 than is possible by 
description. Also illustrated is the result obtained in 
1 of the animals and this result is consistent with 
that obtained in the 2 others. 
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Fig. 7. Experiment IV. Goat 30. From left to right are both humeri of a goat at © 
ages 4 days and 370 days. Growth was arrested at the proximal end in the humerus to 
the left and both ends were marked with shots. The control was undisturbed ‘except 
for placement of a shot marker at its distal end. Note that the growth at the distal 
ends of both bones has been equal; there has been no acceleration in the shortened 
bone to compensate for this shortening from growth arrest. 


Tabulations of measurements in two representa- 
tive animals are given in Tables VII and VIII. 


TABLE VII.—-GOAT 30—HUMERI 






























































Days after operation ° 30 64 QI |112 172 | 370 
Length of shaft of control 
in mm. 87 QO | 99.5 |102 |104 |107.5|136 
Length of shaft of arrested 
in mm. 7 87 88.5 | 80 890 890 90 
Shortening of arrested in 
mm. ° 3 II 13 15 18.5} 46 
Shot to distal epiphysis of 
control in mm. S81 6x3 6 7 7S) 9.5) 3 
Shot to distal epiphysis of 
arrested in mm. 6 6 7 7.5) 8 8 8.5 
Shot to proximal epiphysis 
of arrested in mm. 9 9 9 9 9 9 9 
pia snnascr dnatioeens | ae ESSE RS BM. os 
Distance between shots i in 
arrested 74 74 74-51 74 74 74 74 




















The total lengths of humeri at autopsy measuring 
from the upper edge of the humeral heads were 
as follows: control 155 millimeters, arrested 110 
millimeters. 

The shaft of the normal control humerus grew 49 
millimeters while that of the arrested one gained 
only 3 millimeters. Both humeri grew equally (2.5 
millimeters) at the distal ends. There was no growth 
at the arrested end of the arrested bone. 


TABLE VIII.—GOAT 31—TIBIAS 




















Days after operation | ° | 380 
L ength of shaft of control in mm. : i i oe “| 7. 
Length of shaft of arrested in mm. | gg | aga 
Shortening of arrested in mm. pees | . ° 36 
Shot to proximal epiphysis of control in mm. ; } 6 | : 46 
Shot to proximal epiphysis of arrested i in mm. 7 | 46 
Shot to distal epiphysis of arrested in mm. ‘ | 4 | . 
Distance between shots in arrested i in mm. oe rey - 84 





In 380 days, the shaft of the normal control tibia 
grew 76 millimeters, the arrested tibia grew only 40 
millimeters, and all of this was gained at the prox- 
imal end. Precisely the same amount of lengthen- 
ing occurred at the proximal ends of both bones. 


In each instance, growth promptly became 
arrested at the fused end and after 13 months 
there developed shortening equivalent to the 
loss suffered at the end from which growth 
had been arrested. The amount of growth 
from the unarrested end of each bone was 
almost precisely the same as that from the 
same end of each fellow (control) bone; that 
is, equal growth took place at the distal ends 
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of each pair of humeri and at the proximal 
ends of the one pair of tibias. At autopsy, the 
other long bones of the shortened extremity in 
each animal were compared by measurements 
with the same bones of the opposite (control) 
extremity and found to be equal in length. 
From the beginning to the end of the experi- 
ment, each pair of shots (in bones containing 
two) remained equidistant, showing, as in 
foregoing experiments, that no length had 
been gained along the shaft, but all at the 
ends. It is apparent that no attempt was 
made to offset the progressive shortening 
which resulted from growth arrest. There was 
no evidence of a compensatory acceleration of 
growth at either the unarrested end or in the 
other long bones of the extremity. From these 
observations, it can be deduced that there is 
no general mechanism by which the body is 
capable of causing an acceleration of growth 
in a limited portion of the skeleton. The 
apparent adjustments of discrepancies in 
length of extremities are probably always 
merely incidental and the result of local 
factors. 


Series V. Neurocirculatory Disturbances 

The experimental observations thus far 
indicate that growth depends to a very large 
extent upon the state of the blood supply of 
the growing portion of bone. This series of 
experiments was designed to test the influence 
of gross disturbances in the circulation of an 
entire extremity. 


Experiment A. In 3 kid goats approximately 2, 3, 
and 3 weeks old, both the femoral artery and vein of 
one leg were ligated just below Poupart’s ligaments. 
No gangrene or other evidence of circulatory dis- 
turbance except for transient coldness of the leg de- 
veloped, and during the period of observation of 7 
months growth of all long bones of that extremity in 
each animal progressed at the same rate as did those 
of the control or opposite normal extremity. There 
was no difference in the length of the bones on the 
two sides at postmortem examination. 

In 2 goats approximately 4 weeks of age, the ex- 
ternal iliac artery and vein of one leg were ligated 
with the same result. In one animal there was a loss 
of a portion of the hoof. 


It would appear that a relatively normal 
blood supply had been rapidly established 
through collateral circulation. 


Experiment B. In each of 5 kid goats between the 
ages of 3 and 8 weeks, an anastomosis was made |)e- 
tween the femoral artery and vein of one leg. Due 
to the technical difficulties of working with vessels 
of such very small caliber, only two fistulas were 
obtained and in these, the bruit which was palpa)le 
immediately after operation had disappeared on the 
following day. At autopsies from 4 to 7 months after 
operation, the vein in each instance was completely 
obliterated at the site of anastomosis and the artery 
was patent. In all animals, the comparable long 
bones of opposite extremities were equal in length. 

Experiment C. In this series of experiments, it 
would seem appropriate to refer to a previous publi- 
cation of the author in which it was shown that sym- 
pathetic denervation of an extremity does not alter 
the rate of growth of that extremity. The experi- 
ments were carried out in kid goats and a monkey, 
and denervation was accomplished by resection of 
the lumbar sympathetic ganglia and trunk of one 
side. 


RECAPITULATION 


The results of this investigation may be 
summarized briefly as follows: 

1. Lengthening in excess of normal occurs 
in growing bones following fracture. The 
greatest gain in length takes place in the 
second month, but continues at a much slower 
rate for at least seven months. 

2. The excess length is gained at the ends 
of the shaft through an acceleration in the 
rate of osteogenesis, or, in other words, an 
increase in the activity of the processes 
responsible for normal growth. 

3. Excessive growth occurs irrespective of 
the length of the bone or of the necessity of 
equalizing the length of extremities. If no 
shortening exists, actual overgrowth results 
(the fractured extremity becoming longer than 
the normal one). 

4. Since excessive growth is localized to one 
extremity and usually confined to the frac- 
tured bone, it is believed that the stimulus 
responsible for it is likewise local. 

5. Shortening alone, in the absence of a 
fracture, did not cause an acceleration of 
growth. Thus it is apparent that if there is a 
compensatory mechanism within the body 
which is capable of regulating growth in an 
effort to maintain equality in the length of 
extremities, shortening alone does not excite 
this mechanism. It must be conceded, there- 
fore, that the fracture and the reparative 
processes supply the stimulus, and it is sug- 
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gested by the results of the experiments that 
this stimulus is merely incidental to the pro- 
longed abnormal status of the circulation of 
the part caused by the fracture and its subse- 
quent repair. This contention is also sup- 
ported by clinical data to be presented. 


DISCUSSION OF THE LITERATURE 


The literature contains several reports of 
fairly large series of cases in which fracture 
shortening has subsequently been diminished, 
completely compensated, or overcompensated. 
From a group of 75 children, 1 to 11 years old, 
with fractured femurs, David was able to 
obtain careful follow-up records on 71. In 
38 cases, there were various degrees of short- 
ening, which disappeared within 2 to 15 
months after fracture. 

Burdick and Siris observed 118 children 
with fractures of the femur in which there was 
a shortening at the time of union of the 
fracture of 1% to 3 inches. In 53, there 
was no shortening by measurements when 
seen 1 to 3 years later; in 14 the shortening 
was diminishing and in 43 there was no 
change. In 5 cases the fractured leg which 
was longer than the normal at the time of dis- 
charge from the hospital remained so, and in 
15 cases in which it was the same length or 
slightly shorter, it subsequently became 
longer than the normal one. Bruns reports 20 
instances in children with fractured femurs in 
which shortening became completely com- 
pensated as growth progressed. 

Truesdell has stated that ‘fractures of the 
shaft of the femur in children frequently, per- 
haps commonly, cause stimulation of the 
growth in the injured bone.”’ He reported 5 
children, 4 with shortening at the time that 
union had taken place, in all of whom the 
fractured extremity not only equalled but 
became longer than the normal one. In 1 case 
observed for 10 years, the overgrowth had 
persisted. 

Similar observations have been reported by 
Hinz, Leavander, and others. All commenta- 
tors have attempted to explain this phenom- 
enon upon the basis of a generalized com- 
pensatory mechanism by which growth is 
purposely accelerated locally to establish 
equal length of the extremities. Contra- 











Fig. 8. Boy 18 years old with shortening of 214 inches of 
the right leg from arrested growth at the distal ends of the 
tibia and fibula. The epiphyseal cartilages have been 


‘destroyed by an extension of osteomyelitis of these bones 


into the epiphyses and ankle joint. Since growth arrest of 
the fibula preceded that of the tibia the foot became de- 
viated into marked valgus. 

Both femurs were equal in length by both direct and 
roentgenographic measurements showing that there has 
been no attempt to compensate in these bones for the 
shortening. 


dictory experimental evidence has been pre- 
sented and equally contradictory clinical data 
follows. 

Overgrowth, localized to one bone or to one 
extremity, occurs in conjunction with various 
diseases which involve the extremities, and 
despite the great variation in the general 
nature of these pathological conditions, there 
is present in all instances one common factor, 
namely, a prolonged circulatory abnormality 
of the part, presumably hyperemia. The most 
common of this group are the overgrowths 
which occur with inflammatory processes of 
bones, joints, or soft tissues adjacent to the 
epiphyseal cartilage. Interestingly, it is in 
this group that overgrowth was first observed. 





Fig. 9. Boy 14 years old with von Recklinghausen’s 
neurofibromatosis. The left leg has overgrown and become 
5 inches longer than the normal right. Note large areas of 
pigmentation typical of this disease. 


Stanley in 1849, Paget in 1853, Ollier in 1867, 
Bergmann in 1868, and Langenbeck in 1869 
reported observations of increased length and 
thickness of bones in which there had been 
long continued inflammation. These inflam- 
matory processes are principally pyogenic 
osteomyelitis and tuberculous arthritis. Hel- 
ferick reported a gain of 3 centimeters in the 
length of a leg of a girl 16 years old as a result 
of merely chronically inflamed superficial 
ulcers about the knee joint which did not 
communicate with either the bone or joint. 
Benign and slow growing malignant tumors 
near an epiphyseal cartilage not infrequently 
accelerate growth. 

Certain primary vascular abnormalities al- 
most invariably incite excessive growth in the 
affected extremity. Brocain 1856 reported his 
observations of a boy 17 years old who had 
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had an arteriovenous fistula of the thigh for 2 
years. The leg became 2 inches longer than 
the opposite normal one. Krause cited a ca-e 
in which the forearm contained a traumatic 
arteriovenous fistula and had overgrown 1' ; 
inches. Recently, Horton reported 23 casvs 
with congenital arteriovenous fistulas of an 
extremity. In 18 there was demonstrable 
overgrowth. 

Israel in 1877 recorded a case in which there 
was an overgrowth of 5 centimeters in the leg 
which contained congenital angiectases. Since 
then there have accumulated reports of several 
similar cases, the overgrowth being confined 
principally to the bones which contained the 
hemangiomas. 

Spinner and others have reported the oc- 
currence of overgrowth in extremities affected 
with lymphangiectatic elephantiasis. 

Spencer, Axhausen, Stilling, and Grieg, have 
observed overgrowth in extremities of young 
growing subjects who have had unilateral 
varicose veins for a long period of time. 

As illustrated in Figure 9 localized over- 
growth or gigantism is occasionally seen in 
association with von Recklinghausen’s neuro- 
fibromatosis. The mechanism in these cases is 
not clear but is undoubtedly a result of the 
pathological involvement of the nerve bundles 
and is, therefore, presumably trophic. 


CONCLUSIONS 


1. Shortening from overriding of fragments 
in fractured extremities of children will fre- 
quently, but not invariably, become partially 
or totally eliminated by the acceleration of 
growth which incidentally results from the in- 
flammatory process incited by trauma and 
fracture repair. For this reason, operative 
correction of shortening in these cases should 
not be undertaken for at least 18 months from 
the date of fracture. 

2. Not infrequently, excessive growth will 
cause the fractured extremity to become 
longer than the normal one. This is more like- 
ly to occur, as suggested by experimental 
evidence, in cases treated by open reduction 
and especially when treated by the introduc- 
tion of material for internal fixation. 

3. Shortening from localized arrestment of 
growth increases until normal growth ter- 
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minates with adolescence. Thereisno evidence 
that the body attempts to compensate this 
shortening. 


AXHAUSEN, G. 


. Bruns. Quoted by Speed, K. 


. Griec, D. M. Osteitis fibrosa. 
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MOVEMENTS OF THE SOFT PALATE 


Wiru SPECIAL REFERENCE TO THE FUNCTION OF THE TENSOR PALATI MUSCLE 
W. E. M. WARDILL, M.B., B.S., F.R.C.S., AnD JAMES WHILLIS, M.S., M.D., F.R.C.S., 
NEWCASTLE-UPON-TYNE, ENGLAND 


OR some years we have been studying 
Pe: palatopharyngeal valve mechanism 

and have never been entirely satisfied 
either with our own interpretations or with 
the accounts given by others, because, up to 
the present, it has been impossible to observe 
the palatal movements except from the oral 
aspect. 

Recently we have had the opportunity of 
observing the mechanism at work from the 
superior, or nasal, aspect in a patient who 
had been the subject of an advanced basal 
cell carcinoma involving extensively the 
lateral nasal wall and the orbit. Following 
excision by our colleagues, Mr. Robert 
Whillis and Mr. Vernon Ingram, to whom we 
are indebted for the opportunity of examining 
the case, the patient was left with a wide 
opening through the lateral wall of the nose 
and orbit, through which the whole of the naso- 
pharynx could be examined readily (Fig. 1). 

In order that the mechanism may be more 
clearly understood, it is perhaps helpful first 
to consider briefly the anatomy of the 
structures concerned (Fig. 2). 

The soft palate is attached to the hard 
palate in front and to the wall of the pharynx 
laterally. In the resting stage it hangs down- 
ward and backward into the cavity of the 
pharynx. The space between it and the 
posterior wall of the pharynx (the naso- 
pharyngeal isthmus) can be varied by the 
mechanism which will be described subse- 
quently, and this variation is important in 
speech, blowing, and deglutition. The su- 
perior constrictor muscle forms the posterior 
and lateral walls of this part of the pharynx. 
There is a gap, the sinus of Morgagni, between 
the upper edge of the muscle and the base of 
the skull; through this the Eustachian tube 
and the levator palati enter the pharynx, and 
behind these the mucosa bulges out the 
pharyngeal aponeurosis and buccopharyngeal 
fascia forming the lateral pharyngeal recess 
or fossa of Rosenmueller. The cartilage of 





the tube, covered by mucosa, produces the 
Eustachian cushion on the lateral wall of the 
nasopharynx just above the palate. Running 
down from this to blend lower down with the 
pharyngeal aponeurosis is the salpingopharyn 
geus muscle, which, covered by mucous 
membrane, produces a sharp ridge concave 
medially on the lateral wall of the pharynx 
just below and behind the tube. 

The foundation of the soft palate is the 
palatal aponeurosis. This sheet is formed by 
the spread out tendons of the tensors of the 
palate. The tensor palati tendon enters the 
pharynx by hooking around the pterygoid 
hamulus, piercing the buccinator as it does so. 
Once in the pharynx it immediately spreads 
out into a thin sheet attached to the posterior 
border of the hard palate in front and ending 
freely behind. Before blending with its fellow 
of the opposite side this tendon splits to 
enclose the musculus uvule (Fig. 3). At- 
tached to the under surface of the palatal 
aponeurosis is the glossopalatinus, which 
forms the anterior pillar of the fauces. To the 
upper surface of the aponeurosis are attached 
the levators, the pharyngopalatinus, and those 
fibers of the superior constrictor which, when 
they contract, produce the ridge of Passavant 
on the posterior and lateral walls of the 
nasopharynx, the so called palatopharyngeal 
sphincter." 

The methods used in the examination of 
the case were visual observation from above 
and below, under direct and transmitted 
illumination. The palate was examined (a) 
at rest, (b) during speech, (c) during degluti- 
tion, and (d) during blowing. 

a. Atrest. It was noted that the transverse 
measurement of the nasopharynx was about 
2 centimeters, and the anteroposterior meas- 
urement of the nasopharyngeal isthmus was 
less than 1 centimeter. These dimensions 
give a very different impression from that 


1Wardill. Brit. J. Surg., 1928, 16: No. 61; Whillis. J. Anat., 1930, 65: Par: 
1, October. 
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sained in the examination of adults suffering 
‘rom unrepaired cleft palate. 

b. During speech. This function is so 
intimately connected with that of naso- 
pharyngeal closure that we feel the mechanism 
of this should be first considered. 

Nasopharyngeal closure is effected at an 
extraordinarily rapid speed, and analysis is 
difficult. The movements will be described 
under two headings, and, as far as could be 
ascertained, in the order in which they occur, 
namely: (1) the contraction of the salpingo- 
pharyngeus, and (2) contraction of the 
levators and synchronous contraction of the 
superior constrictor muscle with the produc- 
tion of the ridge of Passavant. 

1. Contraction of the salpingopharyngeus. 
The salpingopharyngeal fold, which in the 
resting state forms a mere ridge, concave 
medially, on the lateral pharyngeal wall 
(Fig. 4), straightens by contraction of its 
contained muscle, forming an outstanding 
fold just below the cushion (Fig. 5). This 
diminishes to some extent the side to side 
measurement of the nasopharynx. 

2. Contraction of the levators and the superior 
constrictor. The most striking feature is the 
proximity of the insertions of the levator 
muscles of the two sides into the soft palate. 
In function it would appear that the action 
is like that of a muscle with two bellies and 





Fig. 2. Dissection of normal nasopharynx. A, Tensor 
palati; B, levator palati; C, buccopharyngeal fascia; D, su- 
perior constrictor; E, fasciculus passing to soft palate; 
F, fasciculus passing to internal pterygoid plate; G, inter- 
nal pterygoid plate. 





Fig. 1. Photograph of patient. 

an intermediate tendon, the latter being the 
part of the palatal aponeurosis between the 
two insertions. Contraction of the levator 
muscles (Fig. 6) lifts the palate upward and 
backward, and the two muscles and the in- 
tervening aponeurosis act together as a sling 
drawing the mucosa on the upper surface of 
the palate almost into contact with that of the 
posterior pharyngeal wall. At the same time 
the already tense salpingopharyngeal fold 





Fig. 3. The formation of the palatal aponeurosis by the 
tendons of the tensor muscles. A, Tensor palati; B, palatal 
aponeurosis; C, musculus uvule; D, hamulus at medial 
pterygoid plate; FE, nasal septum cut; F, posterior edge of 
hard palate. 
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Fig. 5. 


Fig. 4. 


Fig. 4. N.S., Nasal septum; £. C., Eustachian cushion; 


S. F., salpingopharyngeal fold; L., levator eminence; 
P, palate. 
Fig. 5. £.C., S. F. and L, same as. n Figure 4. 


and the Eustachian cushion are pushed up- 
ward and backward completing laterally the 
closure of the isthmus. 

Contraction of the superior constrictor. At a 
considerably lower level, and almost out of 
sight when viewed from the upper surface, the 
synchronous action takes place in the superior 
constrictor muscle, the transverse fibers con- 
tracting strongly in a relatively broad band 
which comes forward to meet the back- 
wardly displaced palate, and at the same time 
narrowing the whole nasopharynx from side 
to side. 

During continuous speech the soft palate 
rises upward and backward and takes up a 
position of “ready” in preparation for the 
more mercurial movements, but yet appears 
to remain separated a measurable distance 
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Fig. 8. Coronal section of the soft palate (line A-B, 
Fig. 3). The dotted outline indicates the position into 
which the palate is pulled by the tensor. A, Palatal 
aponeurosis; B, musculus uvulz; C, tensor palati; D, hamu- 
lar process. 





Fig. 6. Fig. 7. 


Fig. 6. E.C., Eustachian cushion; S. F., salpingopharyn- 
geal fold; LZ, levator eminence. 

Fig. 7. D, The depression which is produced by the 
tensor. 


from the posterior pharyngeal wall. When 
speech is rapid, and especially when resonance 
is alternated with explosive consonants, as in 
such words as “tanner,’’ movement is rela- 
tively slight during the opening and closing 
of the valve, and most of this movement 
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_ Fig. 9. The palate and the tongue squeezing the bolus 
into the pharynx. A, Palate; B, bolus; C, groove produced 
by tensor palati; D, tongue. 





















appears to take place at a level below the 


limits of vision. It was observed also that 
certain sounds produce more movement in the 
palate than others, for example the ‘“k” 
causes the soft palate to rise higher than “‘t.”’ 
In general, voiced consonants cause the palate 
to rise higher than the aspirated consonants. 

c. Deglutition. During the act of swallow- 
ing, the palate rises as in speech, and it was 
observed that when the bolus reached the 
back of the tongue in the positions of the 
tendons of the tensors, dimples appeared on 
each side indicating that the tensors were 
contracting to flatten and lower the level of 
the palatal aponeurosis, and in this way to 
push the bolus on its journey (Figs. 7, 8, 
and g). In no other movement of the palate 
was any action of the tensors seen. 

d. Blowing. Inflating a rubber balloon, 
which necessitates that no air should escape 
through the nose, produces maximum eleva- 
tion of the palate and tight bunching to- 
gether of all the walls of the nasopharynx. 


CONCLUSIONS 


The movements of the palate in all phases 
of its activity are difficult to interpret and 
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correlate with individual muscles. The diam- 
eters of the normal nasopharynx are very 
much smaller than might be imagined from 
the examination of a series of cases with un- 
repaired clefts of the palate. All movements 
are extremely speedy and, on superficial 
examination, little difference is observed be- 
tween the nasal resonants and the explosive 
consonants. But in general it may be said 
that the greater theexplosive effort required 
for the production of a sound, the greater is 
the elevation of the palate and the more firm 
the nasopharyngeal closure. It would seem 
that closure is considerably assisted by the 
heaping up of the mucosa by underlying 
muscles, and it can be imagined that, as has 
been found in clinical experience, complete 
nasopharyngeal closure is possible even with 
an almost completely immobile soft palate so 
long as the sling action of the levators remains 
intact. The tensor palati would appear to 
have little to do with the speech mechanism, 
its activity being strongest at the time of 
deglutition, and it is for this reason that it must 
be regarded as a muscle, the function of which 
is to propel the bolus over the back of the 
tongue. 
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-\NE of the most discouraging problems in 
medicine is that concerning the treatment 
of carcinoma of the esophagus. There are 

many reasons for this justifiable pessimism, chief 
of which is that this lesion represents a very high 
degree of malignancy, and, if all diagnostic and 
surgical difficulties were solved, ultimate cures 
rarely would be observed. 

The fact that malignant growths in the 
esophagus have advanced to considerable size 
before producing symptoms, that the organ is 
inaccessible to surgical approach, that patients 
who have the disease are usually old and debili- 
tated from lack of food, and that metastasis has 
occurred in the majority of cases before the 
disease can be recognized, are other factors that 
add to this feeling of hopelessness. 

Although direct visualization of every portion 
of the esophagus can be obtained through the 
esophagoscope, “‘early diagnosis’ has not been 
made, and it is questionable whether or not such 
a diagnosis could be definitely proved if one were 
fortunate enough to observe a malignant lesion in 
the early infiltrative stage before ulceration had 
occurred. Indeed, in cases in which there is an 
advanced annular carcinoma obstructing the 
esophagus, with inversion of nearly normal 
mucous membrane over the growth, it may not be 
possible to obtain a specimen of tissue for micro- 
scopic examination, that will reveal the true 
character of the lesion. 

In few cases in which carcinoma has involved 
the larynx and the postcricoid portion of the 
esophagus, the tumors have been successfully 
resected, and still fewer growths have been re- 
moved from the thoracic portion of the esophagus. 
For the most part, the results from surgical 
removal have been disappointing, and in the 
majority of instances, death has occurred in the 
course of, or immediately following, the operation. 

It is not my purpose to discourage operations in 
these cases, but whenever surgical removal is 


undertaken, the patient and his relatives should 
understand that the risk is a formidable one, and 
even if the immediate result is apparently suc- 
cessful, a recurrence can be expected in a majority 
of cases. 

The use of radium and roentgen rays has 
proved of little or no benefit, and in many in- 
stances has added to the discomfort of the patient 
because of nausea and vomiting associated with 
radiation. 

The results from the administration of lead in 
inoperable malignant conditions in other regions 
of the body would seem to justify this form of 
treatment in esophageal carcinoma, but no 
significant results have been reported. Electro- 
coagulation of the lesion through the esophago- 
scope gives promise of producing beneficial results 
in a few selected cases. In a case recently 
reported by Moersch, the patient has remained 
well for 6 months following this type of treatment, 
and there has not been any local or general recur- 
rence of the growth. 

Intubation of the obstructing growth may be 
accomplished by passing a Rehfuss tube, over a 
swallowed silk thread, into the stomach and draw- 
ing the proximal end through the nose (Figs. 1 
and 2), or by placing a metal tube, such as the one 
devised by Souttar (3, 4, 5), through the growth 
(Fig. 3). I have not used this latter type of tube, 
although it has proved of benefit in many cases. 

The frequency of hemorrhage and spontaneous 
perforation in cases of carcinoma of the esophagus 
should be emphasized to the patient before a tube 
of this type is inserted into the esophagus. Other- 
wise, if these complications arise in the intubated 
esophagus, the patient and his relatives may 
attribute them to the presence of the tube. 

The two forms of palliative treatment that are 
most frequently employed are gastrostomy and 
mechanical dilatation of the stricture (6). The 
former should never be employed unless diagnosis 
of carcinoma has been definitely established by 
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the microscopic examination of tissue removed 
from the lesion, and it must be remembered that 
gastrostomy is associated with an immediate 
mortality of more than ro per cent. Although the 
insertion of the tube will permit food to be intro- 
duced into the stomach, it rarely affords very 
much comfort, and can scarcely be spoken of as a 
palliative measure. On the other hand, dilatation 
of the stricture can be accomplished with less than 
I per cent mortality if sounds are passed over a 
guiding silk thread (Figs. 4 and 5a). Undoubtedly, 
this risk is materially increased if dilatation is 
attempted without a thread to guide the dilating 
sounds through the esophagus, or if one were to 
introduce a dilator through an esophagoscope into 
the channel of the stricture (Fig. 5b). The usual 
type of thread employed is a size D twisted but- 
ton-hole silk thread, and the patient is instructed 
to swallow five yards of thread at the rate of a 
foot an hour. If swallowed too rapidly, the thread 
will tangle in the esophagus or stomach and the 
dilating olives cannot be passed over the snarls. 
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Fig. 2. Feeding tube introduced into stomach, with 
proximal end of tube drawn out through nostril. 
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Fig. 1. Method of introducing feeding tube into the 
esophagus over guiding thread. 


If swallowed properly, it will pass through the 
stricture in a single strand. After entering the 
stomach and the coils of small intestine, it will 





Fig. 3. Spiral metal intubation tube devised by Souttar 
showing the tube in place in the esophagus. 
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Fig. 4. Typical esophageal carcinoma treated by dilata- 
tion, silk thread being used as a guide for passage of the 
sound. 


become anchored so that it can be pulled taut and 
used as a guide for passing sounds. More than 
go per cent of patients with esophageal carcinoma 
are able to swallow soft or solid foods after 
dilatation with a No. 45 French sound, and this 
period of relief usually lasts from 6 to 8 weeks. 
Further dilatations will continue this beneficial 
result for an indefinite period. 

In a few instances, patients may have such 
marked symptomatic closure of the esophagus 
that they may be unable to swallow a thread, and 
gastrostomy may be indicated. 

Whenever there is pronounced dysphagia, 
roentgenological examination of the esophagus 
should be deferred until the patient has swallowed 
a thread. If this precaution is not observed, the 
barium mixture may completely occlude the 
partially obstructed esophagus and gastrostomy 
may be necessary. 

In the rare cases of esophagobronchial or 
esophagotracheal fistula, dilatation should not be 
attempted, but recent hemorrhage from the 
growth is not a contra-indication to stretching of 
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Fig. 5a, Method of introducing dilator over guiding 
thread; b, same case, illustrating the hazard of attempting 
dilatation through esophagoscope without guiding thread. 


the stricture. The administration of fluids by the 
rectum or by subcutaneous or intravenous injec- 
tion should be carried out before dilatation or 
gastrostomy in cases in which dehydration is 
present. This procedure may facilitate the 
swallowing of the silk thread and certainly will 
reduce the risk associated with operation. 
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HE ectopic vaginal ureter has thus far 

evaded the annals of urologic literature 

except for a few isolated reports. It is the 
object of this paper to correlate the authentic 
cases, to add one new case and discuss the subject 
in detail with emphasis on an early diagnosis and 
treatment. 

After reviewing many of the cases reported, the 
author has been obliged to read the original 
articles for authenticity. In many instances the 
copied reports were found to be incorrect. The 
ureters instead of emptying into the vagina 
opened around the external meatus in the vesti- 
bule, on the labia, or their openings were not 
definitely located. Other reports failed in the 
history and in the operative findings to give con- 
vincing details to warrant this classification. 
Depaul reported the first ectopic vaginal ureter 
from an autopsy in a newborn child in 1852, 
while Emmett reported the first clinical case in 
1887. Albarran was the first to make a cysto- 
scopic diagnosis in 1897. Of the 22 cases reported 
12 have been cystoscoped and only 4 have had a 
renal functional test. The remainder were acci- 
dentally discovered at operation or at autopsy. 

The case which the author wishes to report is 
unique for two reasons. First it is the youngest 
patient to have recovered and, second the child 
was relieved by the simplest type of operative 
procedure yet applied. 


CASE REPORT 


J. R. (A-30903), a child of 6 years, had always had in- 
continence of urine day and night. She voided normally at 
each urination during the day, about 200 cubic centi- 
meters of clear urine. She had always worn diapers and 
her parents had applied various methods to effect a contro] 
of the urine without avail. The child herself was beginning 
to show shyness at school because of her misfortune. Her 
past history contained an attack of pyelitis when she was 
1 year old. Her family history was irrevelant. 

Examination showed a well developed, although rather 
delicate, healthy child. The head, chest, abdomen, and 
external genitalia were normal. The urethra was normal 
but clear urine was seen to ooze slowly from the vagina. 
The kidneys were palpable at their lower poles but did not 
appear enlarged or tender. Rectal examination disclosed 
normal pelvic organs. All reflexes were considered within 
normal limits. 

Laboratory findings: The red blood count was 4.5 
million with 83 per cent hemoglobin; 6,600 white blood 
cells and a normal differential and smear. The bladder 
urine was clear; acid; specific gravity, 1.016; albumin, 0; 
sugar, 0; without casts, pus cells and organisms. The 
vaginal urine was clear; specific gravity, 1.004; with a rare 
white blood cell and no organisms. The phenolsulphon- 


phthalein test was 70 per cent the first hour and 7.5 per cent 
the second hour. None was obtained from the vagina. 
The Kahn test was negative. 

Cystoscopy was done under nitrous oxide anesthesia 
after the urethra was dilated. The bladder capacity was 
200 cubic centimeters. The mucous membrane was free 
from inflammation, tumors, stones, and diverticula. The 
ureteral orifices appeared normal as did the trigone and 
vesical neck. Both ureters discharged clear urine. They 
were readily catheterized with No. 4 olive tip catheters. 
An intravenous phenolsulphonphthalein test was given 
which appeared in 5 minutes on the left and 6 minutes on 
the right with 18 per cent from the left and 15 per cent 
from the right in 30 minutes. Just a faint trace was ob- 
tained from the vagina at this time. The urines from the 
bladder and both ureters were normal and free from infec- 
tion. Bilateral urograms disclosed normal kidney pelves, 
calyces, and ureters with rotation of the right kidney on 
its vertical axis. Additional findings were six lumbar 
vertebre and a spina bifida of the first sacral segment 
(Fig. 1). A cystogram was done and found to be within 
normal limits. Acriflavine was introduced into the bladder 





Fig. 1. Retrograde pyelogram showing normal left 
kidney and ureter and right kidney pelvis rotated on its 
vertical axis. 








844 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 2. Schematic drawing of right kidney with super- 
numerary ectopic vaginal ureter. U, Uterus. B, Bladder. 


but none escaped through the vaginal os. At a second 
cystoscopic examination indigocarmine was given intra- 
venously. A heavy color was obtained within a few 
minutes from each kidney but only a faint trace at the end 
of 30 minutes was noted from the vagina. An intravenous 
skiodan series was executed which did not give any addi- 
tional information in regard to renal shadows nor were 
there any evidences of a third pelvis. A vaginal cystoscopy 
and endoscopy disclosed the urine to “‘well-up” from the 
sulcus between the anterior lip of the cervix and the vaginal 
vault, but the exact opening could not be visualized or 
catheterized. 

The author concluded that the child had a third ureter 
which emptied into the upper vagina, but the information 
as to which side it might belong could not be ascertained. 

Operation was done October 18, 1933. Under nitrous 
oxide and ethylene anesthesia both ureters were catheter- 
ized and the abdomen was opened in the midline above the 
pubis. A tubular cystic mass the size of a finger was found 
to arise from the right broad ligament and ran upward 
toward the right kidney ventral to the ureter which con- 
tained the catheter. The main portion of the super- 
numerary ureter protruded into the peritoneal cavity as if 
by a mesentery. Mercurochrome injected into the lower 
segment of the large ureter escaped from the vagina. The 





Fig. 3. Photograph of ectopic vaginal ureter, right. 


ureter was then followed down to the cervical neck where 
it became quite small. Here it was cut and ligated. This 
abdominal wound was closed and a second incision was 
made in the upper right quadrant to expose the kidney 
and ureter, transperitoneally. The large ureter ran to the 
upper pole of the kidney where a moderately dilated pelvis 
was noted. The blood supply was so intricate and as there 
was no sharp dividing line between the normal kidney and 
the upper one, it was thought best to do a ureterectomy 
(Fig. A The upper pelvis was firmly ligated with No. ooo 
chromic catgut and the ureter, 1.5 centimeters in diameter 
and 21.6 centimeters long (Fig. 3.), was removed in toto. 
This was considered safe because the urine from the ureter 
was determined to be free from infection. The left ureter 
was found to be normal. This incision also was sutured 
without drainage. 

The convalescence was satisfactory for the first week 
after which she developed spiking temperature of 102 
degrees F. for 6 days associated with a little vaginal dis- 
charge which showed pus and Bacillus coli. She did not 
complain of any pain nor could any tenderness or enlarge- 
ment of the right kidney be found. Rectal examination 
disclosed no abnormal mass or tenderness. The urine re- 
mained clear and free from infection. The wound healed 
without any evidence of inflammation, and she was dis- 
charged on the twenty-second day after operation in 
excellent condition. The vaginal discharge gradually 
diminished and disappeared entirely in 1 month. She has 
been seen at regular intervals since and appears perfectly 
well in every way. 


CASE REPORTS 


1. ALBARRAN. Patient was 20 years of age who com- 
plained of dripping urine in addition to normal urinations. 
The urine was found to escape from a small fistula from 
the anterior vaginal wall. Cystoscopic findings showed a 
normal bladder and two normal ureteral openings. The 
fistula on the anterior wall of the vagina was 3 centimeters 
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from the os and was probed for 20 centimeters thereby 
proving that it did not join either ureter or the bladder. 
The auxiliary ureter was ligated and implanted into the 
dorsal bladder wall. The bladder and vaginal wounds were 
closed. Operation was unsuccessful so the large vaginal 
fistula which did not communicate with the bladder was 
closed with the lappenspaltung principle. Patient made 
a complete recovery. 

2. ALSBERG. Patient was 18 years old and had had in- 
continence from birth. She also voided normally. On the 
front wall of the vagina was a fistulated vesicle which was 
regarded as a wolffian duct. This was extirpated as far 
up as the parametrium on the right; but the patient died 
on the twenty-third day of pyemia. Autopsy showed that 
the “vesicle” reached to the right kidney pelvis and was 
therefore a ureter. On the left side there were two normal 
ureters terminating normally in the bladder. 

3. CONNITZER. At autopsy bilateral double ureters 
were found. On the left side both ureters emptied into the 
bladder. On the right side, a ureter ran from the upper 
kidney and terminated in the vagina by a vaginal cyst. The 
patient apparently died of pyelitis. 

4. DAVENPORT. A woman 29 years of age, the mother 
of three children, had had incontinence of urine from the 
vagina and normal urinations all her life. The dripping 
from the vagina varied at intervals. She had noticed 
some thickening of the anterior vaginal wall with a projec- 
tion for about 2 inches of tissue. On the papilla-like 
mound of this projection, there seemed to be an opening 
for the escape of urine. At operation the ureter was 
separated from the front wall of the vagina and inserted 
into the bladder. A second operation closed the fistula. 
Result: recovery. 

5. Depaut. Autopsy revealed exstrophy of the bladder, 
two completely separate uteri and vagine with atresia ani. 
The right ureter ran along the lateral wall of the uterus 
and emptied into the right vagina by an enlarged opening. 
The left kidney was one-third smaller than the right and 
was located in the depths of the pelvis. The ureter from. 
this kidney also ran along the wall of the uterus and com- 
municated with the vagina by a small opening. 

6. Emmett. A 30 year old single woman had incon- 
tinence of urine with normal urinations. The ureter was 
found to terminate in the upper part of the vaginal wall 
near the neck of the uterus. At operation a portion of the 
ureter was dissected out and implanted into the bladder in 
its normal position. Result: ‘Ureteral incontinence. A 
en operation was followed by pneumonia and 

eath. 

7. HerBstT AND PoLKEy. Patient 12 years of age had 
always had dribbling of urine day and night from the vagina 
and normal urinations. Vaginal examination showed the 
opening of the vaginal ureter 1.5 centimeters in front of 
the cervix in the midline on the anterior wall. Cystoscopy 
disclosed a normal bladder with normal right and left 
ureters. Urograms were given as normal. The right 
kidney was somewhat larger and lower than the left 
but showed a slightly smaller pelvis. The superior calyx 
was broad and pushed downward. The upper right pelvis 
was long and narrow and was connected with the vaginal 
ureter. The urines were free from infection from all three 
ureters. Functional test was not done but the diagnosis 
was correctly made. The supernumerary ureter was 
moderately dilated above the lower end. Heminephrec- 
tomy and partial ureterectomy were done. The super- 
numerary kidney having its own blood supply was removed 
without disturbing the lower kidney. Result: cured. 

8. IsraEL. A patient, 32 years of age, complained of 
pain in the left kidney region, frequency of urination, and 
purulent vaginal discharge. Swelling about the size of the 
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fist developed in the left flank. A diagnosis of suppurative 
pyelonephritis was made. The abscess was opened and 
was found to lie not around the kidney but inside the 
organ. It was drained. The vaginal discharge stopped. 
After the wound healed, the vaginal discharge began again. 
She had several recurrent attacks. X-ray showed that the 
organ was the third kidney; Insertion of the ureter from 
the third kidney was thought to be in the vagina but its 
point was not definitely located. The upper kidney on the 
left was removed with its ureter. Recovery of the patient 
was slow. Histologically, the ureteral wall was found to 
contain normal circular and longitudinal muscular layers, 
but the epithelium and subepithelial layers contained 
numerous round cells. The adventitia and connective 
tissue were very much thickened and fibrous. 

9. KALLMANN. Patient 21 years of age had had a sudden 
attack of pain in the right lower quadrant. There were no 
gastro-intestinal symptoms. The abdomen was distended. 
The liver, spleen, and kidneys were found to be normal. 
Vaginal examination was painless. The iliocecal region 
showed definite resistance and was sensitive to pressure. 
The patient was operated upon for appendicitis, but the 
appendix was found to be normal. The pain became 
gradually stronger in the region of the right kidney. The 
urine from the bladder, which had formerly been clear, 
now became purulent as also was that from the vagina. 
The “subphrenic or retrocecal” abscess was opened. The 
patient’s temperature dropped but there was a persistent 
lumbo-urinary fistula which necessitated a second opera- 
tion. The fistula was found to have been due to a kidney 
the upper part of which was pyonephrotic. The urine 
filled this sac from which escaped an accessory ureter 
which was also filled with pus. The exact location of the 
termination of the ureter was not found although there was 
not any doubt that it terminated in the vagina. The 
kidney was removed. The surgical specimen showed two 
ureters, one of which was greatly enlarged leading to the 
upper portion. 

10. H. Katz. Case 1. A young woman of 25 years had 
had incontinence since early youth. The vaginal ureter 
was found to have an opening on the anterior wall near the 
hymen. Operation disclosed bilateral ureters with the 
ectopic vaginal ureter on the right. The accessory ureter 
was implanted into the vertex of the bladder with complete 
recovery. 

11. H. Katz. Case 2. A single woman of 23 years had 
always had incontinence of urine. Examination disclosed 
an opening of a vaginal ureter at the seam of the hymen 
on the anterior vaginal wall. X-ray showed screw-shaped 
supernumerary ureter on the right with a normal ureter 
and kidney pelvis on the. left. Operation was refused by the 
patient. After 5 months of gradual diminution in the in- 
continence, drainage ceased. The spontaneous closure is 
explained on the basis of occlusion of the ureter after 
injection of X-ray medium. No pain was experienced in 
the right kidney region. 

12. Kewtey. A girl of 19 years had always had incon- 
tinence of urine but had voided normally. Examination 
showed a normal, well developed individual. Clear fluid 
escaped from between the labia. Cystoscopy showed 
normal bladder with only the right ureteral orifice. Indigo- 
carmine given intravenously escaped from the right 
ureteral catheter and from the vagina. The source of the 
vaginal urine was found to be from a small orifice on the 
anterior vaginal wall 3 centimeters from the vaginal 
orifice. A No. 5 catheter was passed for 12 inches. A 
pyelogram suggested an infantile left kidney. Urines 
were normal from both kidneys. Phthalein test showed 
35 per cent in 20 minutes with 3 minutes appearance time 
on the right and 1.5 per cent in the same time with an 
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Number | . 
; Reported by | Main symptoms Opening Side my ee X-ray Operation Result 
: Age Py 
7 
1. Albarran | Vaginal dripping.) Anterior vaginal | accessory ureter Normal 1. Neocystostomy at- Recovery 
1897 ormal ureter wall bladder tempted 
2. Neocystostomy re- 
20 peated 
2. Alsberg Vaginal dripping. Anterior vaginal | Right + | 2 left Extirpation of lower ureter] Died 23rd day of 
1895 Normal ureter wall as a vesicle ureters pyemia. Autopsy 
in blad- showed normal 
18 der bladder 
3. Connitzer Vaginal dripping.| Anterior vaginal | Right accessory} + | 2 left a. Died 
: 1895 Normal ureter wall as a cyst ureter ureters pyelitis 
; in blad- 
' der 
; 4. Davenport! Vaginal dripping.| Anterior vaginal | Not given 1. Separation lower ureter} Recovery 
1890 Normal ureter wall projection from vaginal wall 
2. Neocystostomy 
29 
5. Depaul Exstrophy blad- | 2 vagine Right accessory Autopsy 
der ureter 
New born Left accessory 
ureter 
6. Emmett Vaginal inconti- | Small opening Not given 1. Ureter dissected out Died of pneumonia. 
nence. Normal 2. Neocystostomy Postoperative 
3° ureter 
7. Herbst and} Vaginal inconti- | Anterior vaginal | Right accessory ° Normal + | Heminephrectomy and Recovery 
Polkey nence. Normal wall 1.5 cm. in ureter bladder partial ureterectomy 
1927 ureter front of cervix 
‘ 12 
i 8. Israel Purulent vaginal | Not located Left accessory + | Normal + | 1. Pyonephrosis drained | Recovery 
: 1918 discharge. Nor- ureter bladder 2. Heminephrectomy and 
4 mal ureter ureterectomy 
32 
: 9. Kallmann | Pain right side. | Not located Right accessory + 1. Operation for appendi- | Recovery 
1923 Vaginal urine. ureter citis je ‘ 
Normal ureter 2. Pyonephrosis drained 
21 3. Nephrectomy both right 
; kidneys 
4 . ie } Shee . 
: 10. Katz Incontinence, Anterior wall Right accessory 2 left Neocystostomy, right Recovery 
| since birth near hymen ureter ureters 
i 25 in blad- 
t der 
a 
{ 11. Katz Incontinence Anterior wall Right accessory Normal + | None Spontaneous clo- 
: near hymen ureter bladder sure after 5 
; 23 and months 
ureters 
12. Kelley Incontinence. Anterior vaginal | Left. Infantile ° Only Left nephrectomy Cured 
1931 Normal ureter wall 3 cm. from right 
cervix ureter 
: 19 
i 13. Knoepfel- | Pus from vagina.| Not located Left accessory + | Right Mass aspirated Died. Autopsy 
er Large mass in ureter Strep.| accessory 
left flank. Nor- ureter in 
4 ureter bladder 
14. Kummel | Dripping from Not given Right accessory Normal Right pelves anastomosed.| Recovery; sinus 
and vagina. Normal ureter bladder Left upper ureter trans- 
1913 ureter Left accessory planted to skin 
ureter 
5 15 
5 _—— 
: ts. Linck Vaginal urine. Not located Right accessory 1. Operation for appendi-| Recovery 
1904 ormal ureter ureter citis 
2. Nephrectomy, right 
i 7 complete 
; 16. Milton Vaginal dripping.) Anterior wall 1.5 | Right accessory Neocystostomy Recovery after 
j 1893 ormal ureter cm. from os ureter much pain in 
: kidney 
; 3° 
| 17. O’Connor | Partially incon- | Lateral to cervix,| Left ° Only + | Ureter transplanted into | Reported well after 
1930 tinent loft right bowel 7 yrs. 
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appearance time of 3 minutes from the left side. A left 
nephrectomy was done. The kidney showed little func- 
tioning tissue, measured 5.5 by 2.6 by 1 centimeter and 
weighed 11.5 grams. The ureter was The micro- 
scopic examination of the kidney disclosed the architecture 
to be of the infantile type. Recovery of the patient was 
complete. 

13. KNOEPFELMACHER. A girl 4 years of age had pain 
and swelling of the left side. She voided normally and also 
passed cloudy urine from the vagina. Catheterized speci- 
men of urine from the bladder was clear and showed no 


albumin. There was moderate anemia, enlarged liver and . 


spleen. Below the latter, was an elastic resistant area 
which could be separated from the spleen. 

Rectal examination revealed no evidence of tumor. The 
mass was punctured from the back. Purulent urine with a 
streptococcal infection was obtained. Pressure upon the 
vagina from the rectum caused pus to escape from the 
vagina. Pressure upon the tumor did not cause pus and 
urine to escape from the vagina. Clinical diagnosis was 
retroperitoneal abscess with fistula into the vagina. Since 
the urine was clear it was thought that the kidney could 
not be the origin of the abscess and, since the bones were 
normal, the retroperitoneal lymph glands were taken as the 
origin of the abscess. Autopsy showed the left kidney 
divided into two parts; the upper half was thoroughly 
abscessed with a pelvis of its own. It was enlarged, filled 
with pus, and communicated with the vagina by means of 
a distorted and enlarged ureter. The lower half of the 
kidney was free from abscess and from its pelvis there was 
a normal ureter leading to the bladder. The right kidne 
also had a double pelvis with two separate ureters which 
crossed and ended in the right side of the bladder. The 
liver was amyloid in type. The exact emptying point of 
the ae end of the ureter in the vagina was not deter- 
mined. 

14. KuMMEL AND Grarr. Patient, 15 years of age, had 
four ureters. The patient had constant dripping of urine 
from the vagina in addition to normal urinations. Cysto- 
scopy showed a normal bladder with normal ureter empty- 
ing on each side. Examination of the vagina showed a 
right accessory ureter which a without difficulty. 
The left was probed with some difficulty. The right kidney 


was exposed and the pelves anastomosed. This was diffi- 
cult due to the small size of the patient. The left ureter 
was separated at a later operation, tied off, and brought 
to the skin. The patient completely recovered with a 
draining sinus on the left. 

15. Linck. Patient, aged 7 years, had an attack of pain 
on the rigkt side which was thought to have been due to 
appendicitis. At operation, a double right kidney was 
found. The upper kidney was drained and found to 
contain pus. It drained off and on for some time with a 
development of an extensive fistula as well as a purulent 
drainage from the vagina. Complete extirpation of both 
kidneys on the right was done with recovery. The exact 
location of the termination of the ureter within the vagina 
was not definite. 

16. Mitton. Patient, aged 30 years, had always had 
dripping of urine from the vagina and voided normally. 
She was married at the age of 13. An opening on the 
anterior vaginal wall 14 inch from the os was found. This 
was probed in the direction of the right kidney. It dis- 
charged 2 ounces of urine per day. There was no mention 
of infection. At operation the right ureter was inserted 
into the base of the bladder. Convalescence was followed 
by much pain in the region of the right kidney for a long 
time but eventually the patient made a complete recovery 
and was cured. 

17. O’Connor. A woman of 38 years had always been 
partially incontinent. She had had gonorrhea and a 
bilateral salpingectomy 6 years before. Cystoscopy showed 
only the right ureteral opening. Vaginal examination 
showed urine escaping from an orifice above and lateral 
to the cervix. This was catheterized and clear urine ob- 
tained. Indigocarmine output was good. Pyelograms 
showed normal left ureter, calyces, and pelvis. The 
ureter was transplanted into the bowel and the patient 
made a complete recovery. Seven years later, she was re- 
ported to be well and no urological study was carried 
out. 

18. Orrow. A 32 year old nullipara who had com- 
plained of incontinence since childhood was found to have 
a small opening on the anterior vaginal wall which put out 
urine but which was too small to allow the entry of the 
smallest catheter or probe. X-rays showed a double kidney 
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pelvis on the right with two ureters and a single upper 
urinary tract on the left. A laparotomy was done and the 
lower ureter on the right implanted into the bladder after 
the Fritsch-Stoeckel method. Incontinence continued. A 
second laparotomy was done and an accessory left ureter 
was found emptying into the vagina and leading to a 
cherry sized kidney above the normal left kidney but 
receiving its blood supply from the main kidney. The 
accessory kidney and ureter were removed. The result 
was satisfactory. Histological examination showed the 
left ureter, which was dilated, to be normal while the 
rudimentary kidney showed few normal glomeruli and 
tubules with some fibrosis, a calcified area and colloidal 
deposits in distended tubules. No sphincter was found at 
the lower end of the ureter which accounts for some 
evidence of infection in the kidney (case of bilateral 
accessory ureters emptying into the vagina). 

19. PatFin. Autopsy report of an infant which had two 
uteri and two vagine. The left ureter inserted into the 
left vagina, while the right vagina inserted into the left 
intestine. 

20. SAMUELS, KERN, and Sacus. The patient, a single 
woman 29 years of age, complained of incontinence. She 
voided normally but had had day and night urinary leak- 
age from the vagina since birth. At 6 she was operated on 
for vesicovaginal fistula without success. Menstruation 
was normal. Vaginal examination showed opening of the 
right ureter on the anterior Wall of the vagina 7 milli- 
meters in front of the cervix. Cystoscopy showed a normal 
bladder with normal right and left ureteral openings. The 
urine from each of the bladder ureters ran three times as 
fast as that from the vaginal ureter. The urine from all 
three ureters was sterile. The phthalein functional test 
showed 30 per cent from the right kidney, 42 per cent from 
the left, and 2.5 per cent from the vagina. X-rays showed 
normal right kidney pelvis and a supernumerary hydro- 
ureter. They concluded that the hydro-ureter was the 
result of the plastic operation. The operation .disclosed 
a supernumerary upper right kidney which was removed 
as it had separate vessels from the main kidney. The 
supernumerary kidney was 4 by 4 centimeters. The 
ureter and blood vessels of the upper kidney passed 
posteriorly to the vessels of the normal kidney. Micro- 
scopically, the kidney removed showed perfect pyramids 
which were dwarfed. The ureteral walls were thickened. 
Recovery. 

21. SARGENT. A working girl of 23 had urinary in- 
continence since birth and also had normal urinations. 
She had never had any serious illness. Examination 
showed normal physical condition except for hypertrophy 
of labia minora and clear fluid escaping from the vagina. 
Vaginal examination showed a mucous ridge running on 
the right vaginal wall and half way back was seen a small 
opening from which clear urine escaped. This was cathe- 
terized for a distance of 2.5 centimeters. Cystoscopy done 
at the same time disclosed a normal bladder except for 
two ureteral openings on the left. All four catheters were 
injected. The vaginal ectopic ureter ran to the upper right 
kidney. Phthalein escaped through the vaginal ureter but 
the amount wasnot determined. Fifty percent was obtained 
from the other three catheters in 30 minutes. Roentgeno- 
grams suggested that the upper right kidney was rudi- 
mentary. Two attempts were made to ligate the vaginal 
end of the ureter without success. A third operation was 
successful, transplanting the lower end of the ureter into 
the base of the bladder. Although the patient had some 
febrile reaction, a cystoscopy 4 months later showed an 
apparently clear urine. 

22. WERNER Watz. A 23 year old virgin was noted to 
have incontinence of urine since childhood. By means of a 


Hinzelmann kolposcope a small slit-like opening was found 
on the anterior vaginal wall 1.5 centimeters from the os 
hymen and slightly to the right of the midline from which 
escaped at intervals small drops of fluid. This was cathe- 
terized for a distance of 24 centimeters. X-rays and 
cystoscopy revealed an accessory ureter on the right which 
was dilated and led to a hydronephrotic upper kidney. 
The left kidney and ureter were normal. There was very 
little function from the accessory kidney which was in- 
fected with Bacillus coli. At operation a complete right 
stan was done because the upper hydronephrotic 
kidney was not sharply defined from the lower normal 
kidney. Patient made a complete recovery. Microscopic 
study of the kidney tissue showed evidences of inflamma- 
tion. 


EMBRYOLOGY 


It must be recalled that the ureter develops 
from the wolffian duct, that the vestibule also 
develops from the same source, but that the 
vagina is of muellerian origin. Thus, we may find 
the reason why so many ectopic ureters empty in 
the vestibule, being of the same origin. However, 
the shifting of the ureteral opening to another 
organ demands greater embryological forces. The 
most logical theory for the supernumerary vaginal 
opening is based on the fact that instead of a 
single invagination from the wolffian duct, there 
are two or more anlagen, each forming a ureter 
with separate implantation into the kidney. As 
the wolffian duct shifts with the urogenital sinus 
downward, it carries the upper ureter with it and 
causes a lower implantation of the upper ureter. 
If the two urethral buds develop at the same time 
they may be found with their openings near to- 
gether in the bladder; but if the upper ureter 
develops later, it may be carried below the bladder 
by the muellerian duct to empty into the genital 
tract as in the vagina. 

The vaginal opening for these ectopic ureters is 
practically always on the anterior wall in the 
midline although, as the opening nears the cervix, 
it may become more lateral. Three are described 
as pinpoint openings although one is described 
with several openings. Three were found near the 
cervix. Five were not definitely located. 


INCIDENCE 


The age incidence shows two at birth with 
various other anomalies of the genito-urinary 
tracts, 3 more in the first decade, 5 in the second, 
9 in the third, 3 in the fourth, and the age on one 
was not given. The right ureter was involved in 
50 per cent of the cases while the left was in- 
volved in 25 per cent and bilateral ectopic condi- 
tion was found in 10 per cent. The side was not 
mentioned in two reports. In 17 cases the vaginal 
ectopic ureter was supernumerary on the side 
involved. In 3 cases the ectopic ureter was a 
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single left ureter while on the opposite side only 
one case showed a single ureter. The percent- 
ages enumerated are probably not exact as not 
all patients were cystoscoped and the data are 
insufficient. However, it is quite apparent that 
the right side is the more frequently involved and 
that bilateral ectopic ureteral openings occur in 
about one-tenth of the cases on record. The 
Weigart-Meyer theory always holds good as the 
vaginal supernumerary ureter always runs to the 
upper kidney. 


PATHOLOGY 


The pathology of the kidney and ureter con- 
nected with the ectopic vaginal ureter has never 
been appreciated. The kidneys are usually small 
and of hypoplastic type with blood supply closely 
associated with the main kidney. Rarely they 
may be found to have separate vessels. A number 
of the surgeons write of the difficulty in removing 
the supernumerary kidney because the vessels are 
so intricate. Only two specimens are described in 
detail. Grossly at operation most of them have 
been found to be thin walled sacs with dilated 
pelves and ureters. In the microscopic study of 
the two uninfected kidneys the renal tissue was 
hypoplastic. The ureters are enlarged with nor- 
mal histological pictures. Whether normal valves 
exist at the lower end is not as yet determined, 
although most ureters are described as being 
constricted at this area. The function of these 
kidneys is insignificant by the phenolsulphonph- 
thalein and methylene blue tests. The specific 
gravity of the urine was very low in the author’s 
case. 

It would seem from both the clinical and 
pathological studies that these supernumerary 
kidneys do not, as a rule, contain much renal 
tissue and are very prone to infection which may 
cause a large pyonephrosis or spread to the lower 
kidney. 

SYMPTOMS 

The symptoms of ectopic vaginal ureter are 
quite definite. All cases had vaginal dripping of 
urine day and night. The amount of urine 
varied somewhat and often was increased when 
the patient became excited. In addition, normal 
urinations occurred. When the ectopic ureters 
became infected, purulent urine passed from the 
vagina. In 4 cases the symptoms from infection 
such as pain and elevation of temperature over- 
shadowed the urinary picture to such an extent 
that the patients were operated upon for appendi- 
citis or renal suppuration. Without infection, the 
patient does not complain of any discomfort 
within the kidney region. The continued in- 


continence of urine, however, causes shyness and 
seclusiveness as well as nervous irritability of the 
patient. 

Diagnosis of ectopic vaginal ureter should not 
be difficult as all cases gave a history of vaginal 
dripping of urine since birth together with normal 
urinations. Careful local examination as to the 
source of the urine whether it comes from the 
vaginal os or from around the urethra demands 
only the acuity of ordinary vision. Too often it 
is taken for granted that the urine escapes from 
the urethra. As to the location of the opening of 
the ureter within the vagina more difficulty may 
be encountered. Especially is this true in the 
child where the canal is small. Any insertion of an 
instrument for vision often causes enough pres- 
sure to stop function. Again, urinary flow from 
these ureters is slow and interraittent, and they 
fail to excrete much of any dye that may be 
injected. Where there is a vesicle or cystic pouch 
leaking urine, the exact location may be more 
readily suspected. However, practically all empty 
near the midline somewhere on the anterior vagi- 
nal wall. If the ureters can be catheterized the 
diagnosis is made relatively easy. In 2 cases only 
was the ectopic ureter catheterized and a pyelo- 
gram made. 

Cystoscopy with catheterization of the ureters 
may be of assistance although normal bladder and 
normal ureters are frequent findings. The cystos- 


. copies recorded all normal bladders with normal 


ureteral openings. One might expect that an in- 
travenous skiodan injection would be of value; 
but owing to the diminished function of these 
kidneys the secretion may be very slow and 
inadequate in amount to show an outline of the 
pelvis. This was attempted twice in the author’s 
case, but shadows other than those of the normal 
kidneys could be interpreted only in retrospect. 
Plain X-rays of the kidneys are apparently not to 
be relied upon as the upper pole of the kidney 
lies high, and definite outlines are not obtained 
unless some means such as perirenal air injection 
be made. The possibility of a vesico-vaginal 
fistula was ruled out by the usual method in the 
more recent cases. Up to the present time a 
diagnosis of bilateral ectopic vaginal ureters has 
not been made before operation. With the avail- 
able equipment diagnosis should be made possible 
in childhood in all cases. 


TREATMENT 


The need of correlating the surgical factors per- 
taining to the dispensation of this congenital 
lesion is well illustrated by the fact that twelve 
operative procedures were used in the treatment 
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of the 20 cases. Six patients were operated upon 
twice and 2 patients three times. Attempts to 
ligate the lower end of the ureter were unsuccess- 
ful. Death from extensive suppuration occurred 
in 2 cases when surgery was not applied. Neocys- 
tostomy was oue of the first operative procedures 
used in an attempt to conserve the kidney. It 
was repeated in most cases and in one case it was 
followed by death and in another case by a 
recovery after a long illness. Complete nephrec- 
tomy was done in 4 cases with recovery. Both the 
kidneys were badly infected or the blood supply 
was so intricate that the upper kidney could not 
be removed without disturbing the vessels of the 
major kidney. Heminephrectomy was accom- 
plished in 4 cases in which the kidneys were not 
infected and the blood supply was quite distinct 
from that of the larger kidney. Kummel and Graff 
report anastomosing the pelves on one side suc- 
cessfully. 

Before any surgical procedure is applied, it 
should be borne in mind that (1) these kidneys 
have but little functional value; (2) that the 
ureter is most always dilated; and (3) that these 
kidneys have a tendency to become infected. It 
is doubtful if a standardized operation can ‘ve 
devised to use in every case. Neocystostomy 
precludes infection. Once infection has taken 
place, a complete nephrectomy is indicated pro- 
vided there is an opposite kidney. To leave a 
large cystic ureter in place would invite chances 
for infections. If the supernumerary kidney re- 
mains free from infection disposal of the super- 
numerary kidney and ureter should be brought 
about by surgery. When dilatation of the pelvis 
and ureter has not taken place the pelvic anas- 
tomosis of Kummel and Graff seems feasible 
provided the ureter be removed. When the 
supernumerary kidney and ureter are dilated and 
the kidney possesses distinct and separate vessels, 
a heminephrectomy is the procedure of choice. 
But many of the supernumerary kidneys showed 
a very intricate blood supply, and a hemine- 
phrectomy could not be done without interference 
with the vessels of the good kidney. Such was 
the condition found in the author’s case. Here a 
ureterectomy seemed to be the operation of 
choice. It was easy to accomplish and a com- 
plete conservation of the good kidney was main- 
tained. The supernumerary kidney apparently 
atrophies as one would not expect any more 
complication than ligating a normal ureter. 
While this operation has not been corroborated, 
it offers good possibilities in cases in which 
the diagnosis has" been made early before infec- 
tion has taken place. 


CONCLUSIONS 

1. Ectopic vaginal ureters produce uniform 
symptoms of vaginal dripping of urine which 
exists with normal urinations. 

2. The opening for ectopic vaginal ureter is on 
the anterior vaginal wall near the midline any- 
where from the hymen to the cervix. 

3. The right side is the more frequently in- 
volved. 

4. The ectopic vaginal ureter always runs to 
the upper pole of the kidney. 

5. The kidney attached to the ectopic vaginal 
ureter is of little functional value and is prone to 
infection. 

6. Intravenous skiodan may not be of value in 
diagnosis of these cases. 

7. No attempt should be made to conserve 
these ureters and kidneys. 

8. Heminephrectomy may be done if vessels 
are distinct to each kidney. 

g. Once infected, complete nephro-ureterec- 
tomy is indicated. 

to. Diagnosis should be made in the first 
decade. 

11. The operation, total ureterectomy, offers 
an easy method of treatment when infection has 
not taken place. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


THE CLINICAL MANAGEMENT OF INJURIES TO THE HEART 
AND PERICARDIUM 


REPORT OF SEVEN Cases! 


JACOB M. MAYER, M.D., LoutsviL_te, Kentucky 
Resident Surgeon, Louisville City Hospital 


N the 2 year period between October, 1932, 
and October, 1934, there were admitted to the 
Louisville City Hospital 7 patients in whom 

injuries to the heart or pericardium were of major 
importance. The symptoms for the most part 
were those of increased intrapericardial pressure 
superimposed on those of primary or secondary 
shock. However, when the blood escaped ex- 
ternally, or into one or the other of the pleural 
cavities, the evidences of acute cardiac compres- 
sion were intermittent or absent. In 2 cases 
cerebral symptoms were outstanding. Five of the 
patients required major surgical treatment. 


From the standpoint of management these 


acutely wounded individuals may be classified as 
follows: (1) patients with definite intrapericardial 
hemorrhage who improve under observation and 
recover without exploration—Cases 1 and 2; 
(2) those in whom improvement is slow, or in 
whom there is recurring elevation of intraperi- 
cardial pressure accompanied by increasing hemo- 
thorax, that require exploration—Cases 3 and 4; 
(3) patients with marked tamponade who require 
prompt operation—Cases 5 and 6; and (4) those 
with large wounds accompanied by alarming ex- 
ternal or internal hemorrhage, in whom interven- 
tion is heroic and usually futile—Case 7. 

Five of the patients recovered and 2 died. Their 
management, both from a medical and surgical 
standpoint, may be best critically evaluated by a 
study of the case records. 

Case 1. A colored male, 24 years of age, admitted to 
hospital 214 hours after being stabbed over the left pre- 
cordium. Hemopericardium with spontaneous decompres- 
sion into the left pleural cavity. Improvement and re- 
covery under conservative treatment. t 

L.P., L.C.H. No. 21555, was admitted to the hospitai, 
November 3, 1932, at 12:25 a.m., in severe shock, with 
numerous stab wounds of the body and arms. He was said 
to have been stabbed about 10:00 p.m. with a sharp, 6-inch 
knife. He became weak and dazed, and was brought to the 
hospital in a police patrol. Examination, aside from rela- 
tively minor lacerations of the arms and face, revealed one 
short, perforating wound in the left third interspace about 
6.5 centimeters from the midsternal line and another just to 

the right of the xiphoid process. The pulse was weak and 
irregular. The respirations were rapid, and the patient 
complained of a sensation of smothering. The blood 
pressure was 80/30. 

Treatment was instituted immediately to combat shock. 
A solution of 5 per cent glucose was administered intrave- 


nously. When he had received 1200 cubic centimeters, the 
blood pressure was 130/80. The infusion was discontinued. 
The wound in the epigastrium was explored under 1 per 
cent procaine hydrochloride anesthesia, and found not to 
enter the peritoneal cavity. He was given tetanus anti- 
toxin, 1500 units, and put to bed. Three hours later the 
blood pressure was 80/60. Glucose was infused slowly for 
the next 3 hours. At 9:00 a.m., his pulse was strong and 
regular, but he complained of moderate substernal dis- 
comfort. A portable roentgenogram showed a left sided 
hemothorax, with widening of the cardiac shadow con- 
sistent with hemopericardium. The denser shadow of the 
left border of the heart could be seen about 1 centimeter 
within the pericardial outline (Fig. 1). The course for the 
next few days was characterized by elevations of tempera- 
ture, in part probably due to an infection in the epigastric 
wound. On November 9, a film showed a left sided hemo- 
thorax, but the cardiac shadow was normal in size and 
contour. On November 11, 500 cubic centimeters of bloody 
fluid, sterile on culture, were aspirated from the left pleural 
cavity. On November 13, a film showed an area of in- 
creased density in the lower left lung field with air in the 
adjacent costophrenic angle (Fig. 2). The patient was dis- 
charged against advice. Shortly afterward he returned to 
work as a street cleaner. 

On March 2, 1934, 16 months after his injury, the patient 
returned for the repair of a left inguinal hernia. Examina- 
tion revealed the heart and lungs to be normal in all 
essentials. 

When seen in the follow-up clinic on April 12, 1935, he 
stated that he had been working regularly, but for the past 
year he had had frequent dizzy spells accompanied by 
knife-like pains over the precordium. Examination showed 
no abnormality of the heart or lungs. The blood pressure 
was 120/80. A film of the chest was negative. An electro- 
cardiogram was normal.? 

Case 2. A colored male, 35 years of age, admitted to the 
hospital shortly after being stabbed over the right pre- 
cordium. Pneumohemopericardium. Conservative treat- 
ment. Uneventful recovery. 

J.S., L.C.H. No. 38543, was admitted to the hospital, 
September 20, 1934, at 5:00 p.m., shortly after having been 
stabbed in the right chest with a pair of scissors. The 
wound penetrated the thorax in the third interspace just 
to the right of the sternum. It was sucking air. The patient 
was in very good condition. The pulse was of good quality 
rate 80. The blood pressure was 105/70. Examination 
revealed a right pneumothorax, but nothing abnormal was 
observed concerning the heart. The external wound was 
sutured, and the patient was put to bed for observation. 
Pulse and blood pressure readings were recorded fre- 
quently. At 10:30 p.m., the blood pressure was 85/60. 
Crepitation of the soft tissues of the right chest wall, 
limited to the region of the wound, was noted. The cardiac 
dullness was found to be replaced by a tympanitic note, 
and the heart sounds, though easily heard, were associated 


? The electrocardiographic studies in all of the cases were made by Dr 
J. Murray Kinsman. ¢ roentgenograms were made and interpreted 
under the direction of Dr. S. E. Johnson. 


1From the Thoracic Surgical Service, Louisville City Hospital, and the University of Louisville School of Medicine. 
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Fig. 1. Case 1. Eight and one-half hours after admission. 
Roentgenogram (portable) made with the patient in the 
semirecumbent position. Hemopericardium and hemo- 
thorax, left. The denser shadow of the left border of the 
heart may be seen medial to the outline of the pericardium. 


with a peculiar, slushing second sound which was loudest 
over the base. The rhythm was regular. A film of the 
chest, made on admission, showed a right-sided pneumo- 
thorax with a pneumohemopericardium (Fig. 3). 

At 9:00 a.m., the following morning, the tympany over 
the precordium and the slushing sound had disappeared. 
A film then showed a definite enlargement of the cardiac 
shadow which involved chiefly the area of the left ventricle, 
but no air was visible in the pericardium. There was 
moderate emphysema of the right chest wall (Fig. 4). The 
blood pressure reading was 100/60. The pressure in a cubi- 
tal vein was 15 centimeters of water. On September 24, an 
electrocardiogram showed slurring of the QRS complexes 
in lead r only; and inversion of the T waves in leads 2 
and 3, which was very suggestive of the coronary (Pardee) 
type and indicated coronary damage. On October 4, a film 
showed both lung fields practically clear, except for slight 
increase in density in the right costophrenic angle (Fig. 5). 
He was discharged on October 7, in satisfactory condition 
and did not return to the follow-up clinic. 


These 2 cases exemplify recovery without oper-- 
ation. The diagnosis in the first case depended 
upon the clinical and X-ray evidence of blood 
within the pericardial cavity; in the second case, 
upon the evidence of blood and air. Manage- 
ment, in both instances, consisted of, first, com- 
bating shock and, second, careful observation. 
Thoracocentesis of the left pleural cavity, in 
Case 1, was carried out after the danger of second- 
ary hemorrhage had passed. 
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Fig. 2. Case 1. On discharge from the hospital. Film 
made at 6 feet, 2 days after thoracentesis. The heart 
shadow has returned to normal size. There is an area of 
increased density in the lower left lung field with air in the 
adjacent costophrenic angle and elevation of the diaphragm. 


Case 3. A colored male, 40 years of age, with an icepick 
wound of the left chest and a contusion of the left fronto- 
parietal region. Signs and symptoms of acute cardiac 
compression, overshadowed by evidences of a left cerebral 
lesion, confused observers and delayed operative inter- 
vention. Exploratory thoracotomy with pericardial de- 
compression 18 hours after admission. Death 24 hours 
later from prolonged cerebral anoxemia with terminal 
pulmonary edema. 

W.M., L.C.H. No. 28283, was admitted to the hospital, 
August 4, 1933, at 8:45 p.m., following a fight in which he 
had received a contusion of the left frontoparietal region 
and an icepick wound of the left chest, sixth interspace, 
midaxillary line. He was under the influence of alcohol and 
in shock. He was moderately dyspneic, restless, and com- 
plained of thirst. The pupils were equal, regular, and 
reacted to light and accommodation. The radial pulse was 
very feeble and difficult to palpate. The blood pressure 
could not be obtained. The heart sounds were distant and 
of poor quality, but the rhythm was regular. There was 
no increase in the area of cardiac dullness. Auscultation 
revealed a few rales in the region of the wound. The patient 
failed to respond to immediate conservative treatment and 
lapsed inte a state of stupor. A right facial paralysis was 
observed and this gradually extended to a complete right 
hemiplegia. These findings, in the presence of a contusion 
of the scalp, were misinterpreted as indicative of direct 
injury to the cerebrum. 

The following morning, at 11:30 a.m., he was still 
stuporous. The pulse was imperceptible. It had never 
been slow and bounding as it is as a rule with increased 
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Fig. 3. Case 2. On admission. Roentgenogram made at 
6 feet showing pneumohemopericardium and pneumo- 
thorax, right. 


intracranial pressure. It had not been possible to record 
the extremely low blood pressure. The respirations were 
short and gasping, of the air-hunger type. The pupils were 
equal and reacted to light. Examination of the cranial 
nerves revealed that the third, fourth, and sixth were 
normal; the corneal reflex was diminished (fifth); the right 
lower segment of the face was almost completely paralyzed 
(seventh); and the remainder were normal. There was a 
right hemianesthesia to pin-prick of the body and extremi- 
ties and a right hemiplegia with absent deep reflexes. A 
spinal puncture revealed clear fluid, under a pressure of 
400 millimeters and with normal mechanics. X-ray films 
of the skull were negative for fracture. A roentgenogram 
showed a large cardiac shadow, very wide in the upper 
portion and overshadowing the aortic knob. A large, dis- 
tended vena cava was visible. The increased intracranial 
pressure was now interpreted to be secondary to the in- 
creased venous pressure, and the coma and neurological 
changes were for the first time recognized to be due to 
secondary cerebral anoxemia. A diagnosis of hemoperi- 
cardium with tamponade was made. 

Operation was performed 18 hours after admission, by 
Dr. R. A. Griswold. His operative note follows: “Under 
local 1 per cent procaine hydrochloride anesthesia, a 
Spangaro incision was scratched out with the horizontal 
limb over the fourth rib. One inch of the left fourth costal 
cartilage was resected exposing the pericardium without 
opening the pleura. The pericardium was tense, blue, and a 
feeble transmitted pulsation was visible. The incision was 
continued, resecting about 4 inches of the fourth costal 
cartilage and rib, and the pleura was opened widely under 


Fig. 4. Case 2. Sixteen hours after admission. Roent- 
genogram (portable) made with the patient in the semi- 
recumbent position. Air is no longer visible in the peri- 
cardial sac. Note that the enlargement of the cardiac 
shadow due to hemopericardium involves chiefly the region 
of the left ventricle. There is a fluid level at the right base 
and emphysema of the chest wall. 


increased pressure of oxygen transmitted through a closely 
fitting anesthetic mask and a rebreathing bag. The peri- 
cardium was opened and 600 cubic centimeters of blood 
under great pressure gushed out. The heart beat, which 
had been feeble, increased in amplitude and strength. A 
blood pressure of 100 systolic was obtained immediately, 
and the temporal pulse could be felt for the first time. A 
traction suture of silk was placed in the apex, and the 
heart was drawn as far as possible out of the wound. A 
second suture was placed in the wall of the left ventricle, 
and the heart was rotated about 90 degrees to the right. 
No bleeding into the pericardial sac was seen, and the 
wound of the heart was too far posterior to be visualized. 
The pericardium was closed loosely, leaving an opening 
1 inch in diameter communicating with the left pleural 
cavity. One rubber tissue drain was placed down to this 
opening, and the wound was closed in layers with silk. The 
air in the pleural cavity was forced out by increased pres- 
sure of oxygen during closure.” 

The condition of the patient was fair at the end of the 
operation. A spinal puncture then revealed a fluid pressure 
of 80 millimeters. He was returned to bed and placed 
in an oxygen tent, but the volume of the pulse and the 
blood pressure declined rapidly and consciousness never 
returned. The temperature continued to rise. Death 
occurred 24 hours later, apparently due to prolonged 
cerebral anoxemia and terminal pulmonary edema. 





PFO Pes Pe TS 


a” - 


~«l 





MAYER: MANAGEMENT OF INJURIES TO HEART AND PERICARDIUM 8: 





Fig. 5. Case 2. On discharge from the hospital. Film 
made at 6 feet. The contour of the heart is normal. There 
is an area of increased density in the right costophrenic 
angle. 


A postmortem examination showed an icepick wound in 
the posterior wall of the left ventricle with a laceration of a 
coronary vein. There was no fresh blood in the pericardial 
sac, but the left pleural cavity contained about 500 cubic 
centimeters of sanguineous fluid. The lower lobe of the left 
lung was atelectatic. The remaining lobes of both lungs 
were edematous. The skull showed no fracture, and the 
brain appeared normal. There were a few recent infarcts in 
both kidneys. 

Case 4. A colored male, 38 years of age, stabbed in the 
left fifth interspace, anterior axillary line. Signs and 
symptoms of intermittent acute cardiac compression asso- 
ciated with evidences of cerebral anoxemia. Suture of 
laceration of left ventricle 10 hours after admission. Re- 
covery complicated by right sided hemiplegia and motor 
aphasia. 

V.H., L.C.H. No. 34195, was admitted, March 25, 1934, 
at 3:45 a.m., about an hour after having been stabbed in 
the left chest. Though he was brought to the ward in a 
wheel chair and was able to climb on the examining table, 
he was found to be pulseless. There was a stab wound an 
inch long in the left fifth interspace at the anterior axillary 
line. The blood pressure could not be obtained. He was 
under the influence of alcohol, and a good portion of his 
findings were attributed, at first, to that condition. The 
veins of the neck and arms were distended. Auscultation 
revealed very distant heart sounds. A portable film of the 
chest showed widening of the cardiac and upper mediastinal 
shadows. There was increased density throughout the 
entire left lung field. Five per cent glucose solution was 
introduced intravenously. Frequent pulse and blood pres- 
sure readings were taken. At 10:45 a.m., the blood pressure 
was 90/50, but shortly afterward no reading could be 
obtained. When seen at noon, he was stuporous. The body 
was very rigid, and there was constant twitching of the 
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Fig. 6. Case 4. Thirteen and one-half months after 
injury. The lateral arm of the incision was placed over the 
fifth interspace and extended out to the stab wound at the 
anterior axillary line. The face is symmetrical and there is 
no atrophy of the right arm. He complains of weakness of 
the hand. 


right side of the mouth. Auscultation revealed distant 
heart sounds of a very poor quality. The pulse was para- 
doxical. The blood pressure as recorded on the chart of the 
previous 2 hours showed fluctuation. At 12:55 p.m., the 
patient was sent to the operating room. There a blood 
pressure reading of 140/80 was obtained. The heart sounds 
were easily heard and the pulse was bounding. The periph- 
eral venous dilatation had diminished. The facial twitch- 
ings persisted, however. Evidently the pericardial sac had 
decompressed itself into the left pleural cavity, but, in 
view of the observations of the morning, exploration was 
carried out by the writer, 10 hours after admission. 
Under local 1 per cent procaine hydrochloride anesthesia, 
a Spangaro type of incision was scratched out, with the 
horizontal limb over the left fifth interspace. The sternal 
portion was deepened, and 1.5 centimeters of the sixth 
costal cartilage were resected. The internal mammary 
artery was ligated. The transverse thoracic muscle was 
separated in line with its fibers, and the pleura was dis- 
sected free from the distended, dark-colored pericardium. 
The pericardium was incised and blood spurted out under 
pressure. In order to prevent further hemorrhage a clamp 
was used to close the opening in the pericardium while 
wider exposure was obtained. Three centimeters of the 
fifth costal cartilage were resected. Nitrous oxide-oxygen 
anesthesia under positive pressure was begun, and the 
horizontal limb of the incision was deepened into the left 
pleural cavity. A laminectomy retractor inserted through 
the fifth interspace provided beautiful exposure of the 
pericardium and the lung. The pleural cavity was packed 
off with moist gauze and the pericardium was opened 
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Fig. 7. Case 5. On admission. Roentgenogram (port- 
able) showing enlargement of cardiac shadow. Hemo- 
pericardium found at operation. 


in its long axis. After reduction of the intrapericardial 
pressure, the heart action improved remarkably; the blood 
pressure increased immediately to 170/100. The remaining 
blood and many clots were aspirated. A laceration an inch 
long was observed in the left wall of the pericardium. A 
traction suture of silk was placed through the apex and the 
heart was drawn out of the wound for inspection. On the 
posterolateral wall of the left ventricle was a small lacera- 
tion about one-fourth inch long through which blood oozed 
with each systole. No attempt was made to determine 
whether or not the wound penetrated into the cavity of the 
heart. Three interrupted silk sutures sufficed to control all 
hemorrhage. The edges of the pericardium were approxi- 
mated with a single suture, leaving an ample opening for 
decompression into the left pleural cavity. No injury to 
the left lung was observed although the knife must have 
passed through it. Under positive pressure, maintained 
through a tightly fitting mask, the lung was re-expanded 
and the wound closed carefully in layers, without drainage, 
interrupted catgut sutures being used. A sheet of gutta 
percha was placed over the wound, to act as a valve, should 
there be any tendency toward leakage of air into the chest. 
The blood pressure was now 200/100. The patient was 
placed in bed under an oxygen tent. 

For the next 8 hours, the blood pressure fluctuated 
between 80/60 and 100/%0. The pulse remained of good 
quality. At 3:30 p.m., shortly after the close of the 
operation, 125 cubic centimeters of blood was aspirated 
from the left pleural cavity. At 10:30 p.m., he was given 








Fig. 8. Case 5. Two and one-half months after injury. 
Film made at 6 feet. The heart-chest ratio is 11 centi- 
meters to 22 centimeters. The contour is suggestive of 
rheumatic heart disease. 


350 cubic centimeters of citrated blood intravenously. The 
following morning, his condition was good, but he remained 
in stupor. Weakness of the right side of the face and body 
was evident. The temperature was 1o1 degrees F., the 
blood pressure 110/80. Another transfusion of 350 cubic 
centimeters of citrated blood was given. 

On March 27, he was no longer stuporous, but seemed 
confused, and motor aphasia was noted. Complete right 
hemiplegia with hemianesthesia persisted. The pupils 
remained equal and reacted to light. A spinal puncture 
revealed clear fluid under a pressure of 300 millimeters and 
normal mechanics. The fluid contained no cells; no globulin 
was present, and the Wasserman reaction was negative. 
The temperature was 103 degrees F. Seventy-five cubic 
centimeters of bloody fluid, sterile on culture, was aspirated 
from the left pleural cavity. On March 28, he moved the 
right leg. A spinal puncture brought clear fluid under a 
pressure of 175 millimeters. On March 29, a film of the 
chest still showed increased density throughout the entire 
left lung field, and considerable soft mottling throughout 
the right lung which was consistent with bronchopneu- 
monia. Comparison with the film made before operation 
showed that, after correcting for distortion, the total 
transverse diameter of the heart shadow was reduced from 
16 centimeters to 13.5 centimeters. By April 1, the tem 
perature was normal. The wound was healing cleanly, and 
the stitches were removed. From this day on there was a 
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Fig. 9. 


Case 5. One year after injury. Film made at 6 
feet. The heart-chest ratio is 13 centimeters to 25.5 
centimeters. Comparison with Figure 8 indicates an 
advancing cardiac lesion the nature of which is not clear. ° 


gradual return of the sensory and motor functions of the 
right side of the body. Transitory states of confusion and 
motor aphasia persisted until the fourth postoperative 
week. On April 3, a roentgenogram showed clear lung fields 
and the contour of the heart was normal. On April ro, an 
electrocardiogram showed slurring of the QRS complexes 
in all three leads, inversion of the T wave in lead 2, and 
left axis deviation. ‘There was no evidence of fixation of the 
heart as determined by shifting the position. On the day of 
discharge, May 6, 1934, 42 days after injury, he seemed 
mentally alert, but there was residual weakness and 
clumsiness in the right arm and hand. Neurological exami- 
nation showed no appreciable abnormalities otherwise. 
When seen in the follow-up clinic on April 11, 1935, the 
patient stated that about a month after discharge he had 
returned to his work in an axe handle factory and had con- 
tinued to work up to the present time. The right arm and 
hand were still weak. He had not been troubled by pre- 
cordial pain, dyspnea, or edema. Examination of the heart 
and lungs revealed no abnormalities. The blood pressure 
was 130/80. A film of the chest appeared normal. An 
electrocardiogram showed an upright 7 wave in lead 2. 
This had been inverted previously. There was no evidence 
of fixation of the heart. On May 15, a roentgen kymogram 
was interpreted as normal. Figure 6 is a recent photograph. 


In Cases 3 and 4 the cerebral symptoms were 
striking. The disastrous pre-operative delay in 
Case 3 resulted from the failure to recognize per- 


Fig. 10. Case 5. Thirteen and one-half months after 
injury. Because of suspected injury to the. right internal 
mammary artery the vertical arm of the incision was placed 
over the artery. Exposure of the right ventricle caused an 
inconsequential defect in the sternum. 


sistent cerebral anoxemia due to cardiac com- 
pression. As a result of this experience, the 
rigidity of the body and the twitchings of the face 
in Case 4 were interpreted correctly, and opera- 
tion was carried out early enough to prevent 
permanent cerebral damage. The effects of pro- 
longed cerebral anoxemia are well known. In 
1922, Cannon and Cattell pointed out that as a 
result of low arterial blood pressure, functional 
and morphological damage to the central nervous 
system occurs. In 1924, Cutler, Levine, and Beck, 
in experiments in which the aorta and pulmonary 
artery were constricted temporarily in cats, ob- 
served that even though the heart might recover 
its normal rhythm following an obstruction of 
more than 3 minutes, the animals were left in a 
peculiar decerebrate state and died within a few 
hours or after a few days exhibiting marked 
opisthotonos accompanied by muscular rigidity 
and twitchings. In the experiments cited the 
cerebral symptoms were always bilateral, whereas 
in Cases 3 and 4 the evidence pointed to damage 
in the left cerebral cortex. No explanation of this 
unilaterality seems entirely satisfactory. The 
possibility of pre-existing vascular disease on the 
left, or of localized arterial spasm, made manifest 
by the insult of anoxemia, might be mentioned. 
Again, the question of embolism should be raised, 
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Fig. 11. Case 6. On admission. Roentgenogram (port- 
able) showing enlargement of the cardiac shadow confined 
to the left half. Tamponade due to extrinsic pressure by an 
extrapericardial hematoma. 


since in both cases there was an injury to the left 
ventricle of the heart with the possible formation 
of mural thrombi. In Case 3, fresh infarcts in the 
kidneys, perhaps the result of emboli, were pres- 
ent. The brain was normal macroscopically. No 
microscopic studies were made. The recovery 
in Case 4, while relatively slow, resulted in prac- 
tically complete restoration of function. 

CasE 5. A white boy, 11 years old, admitted with a gun- 
shot wound of the right precordium. Unmistakable cardiac 
tamponade. Operation 1 hour and 15 minutes after 
admission. Suture of laceration of right ventricle. Com- 
plete clinical recovery complicated by pertussis. Electro- 
cardiogram showed evidence of coronary damage. 

W.C., L.C.H. No. 34388, was admitted, March 31, 1934, 
at 5:50 p.m., shortly after having received a 22 caliber 
rifle wound of the right chest. The point of entrance was 
at the junction of the fourth costal cartilage with the 
sternum. There was no point of exit. The patient was in 
severe shock, sweating, and very restless. No blood pressure 
reading or pulse could be obtained. The veins of the neck 
were distended. There was no increase in the area of 
cardiac dullness. The heart sounds were distant and weak. 
A portable roentgenogram showed definite enlargement of 
the cardiac shadow (Fig. 7). Anteroposterior and lateral 
films of the abdomen showed the bullet at the right anterior 
margin of the twelfth thoracic vertebra. The body of the 
vertebra had been slightly damaged by the bullet. There 
was no free air in the peritoneal cavity. Intravenous glu- 
cose and acacia were administered, but the condition of the 
patient did not improve satisfactorily. 

Operation was performed by the writer 1 hour and 15 
minutes after admission. At this time the blood pressure 
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Fig. 12. Case 6. Seven and one-half months after injury. 
The scar of the stab wound can be seen medial to the 
areola. 


was 80/40. Nitrous-oxide-oxygen anesthesia under 
slightly positive pressure through a tightly fitting mask 
was used. A vertical incision with excision of the bullet 
hole was made just to the right of the sternum, exposing 
the second to sixth costal cartilages. The fourth and fifth 
cartilages were resected disclosing a laceration of the right 
internal mammary artery. The artery was doubly ligated 
with silk and divided. The right pleural cavity was opened 
while stripping the pleura from the pericardium, and was 
ieft open. An aspirating needle, introduced into the tense 
pericardial sac revealed blood. The sternum was com- 
pletely cut across at the level of the fourth interspace and a 
triangular portion of the lower segment was rongeured 
away. Care was taken to preserve the attachments of the 
cartilages on the left. The pericardium was opened in its 
long axis on the right anterior surface. About a double 
handful of clots rolled out. The heart action immediately 
improved and the blood pressure rose to 140/80. There 
was a wound which bled freely on the upper anterolateral 
wall of the right ventricle. It appeared as though a bite 
had been taken out of the periphery of the cardiac muscle 
with a dull instrument. A traction suture of silk was 
placed through the lower portion of the ventricle, and two 
silk sutures were placed through the laceration, successfully 
controlling the hemorrhage. The pericardial cavity was 
irrigated with warm saline, freed of all clots, and observed 
for further oozing. As far as could be determined, there 
was no other wound in the heart. The point of exit from 
the pericardial cavity was observed over the dome of the 
liver. It was now seen that distal to the sutured wound the 
cardiac muscle had turned purplish in color. Fearing that 
an important vessel had been ligated, the sutures were 
removed. This was followed by rather profuse hemorrhage. 
The sutures were replaced, this time more superficially. 
Hemorrhage was more difficult to control with the shallower 



























MAYER: MANAGEMENT OF 





Fig. 13. Case 6. Six and one-half months after injury. 
Film made at 6 feet. Notice the elevation and rounding of 
the apex and the loss of definition suggestive of intra- 
pericardial adhesions in this region. 


bites, and four sutures were necessary to stop it completely. 
Satisfied that the circulation in the heart muscle was now 
unimpaired, the wound was closed in layers with inter- 
rupted silk sutures under positive pressure. No drain was 
used but the pericardium was left open to decompress itself 
into the right pleural cavity. A sheet of gutta percha was 
placed over the wound, to act as a valve, should there be 
any tendency toward leakage of air into the chest. The 
patient was returned to bed and placed under an oxygen 
tent. The blood pressure reading was now 130/80. 

His convalescence was relatively stormy. On April 1, 
the first postoperative day, he was given 150 cubic centi- 
meters of citrated blood. The blood pressure stabilized 
around 100/70. On April 2, he was restless, complained of 
the dressing, and tore it off. The wound was not harmed. 
A portable roentgenogram showed marked widening of the 
cardiac shadow, and cloudiness and soft mottling through- 
out both lung fields consistent with bronchopneumonia. 
His temperature was 101 degrees F. On April 5, the chest 
had cleared, and the oxygen therapy was discontinued. On 
April 10, the ninth postoperative day, the wound was clean 
and the stitches were removed. A film of the chest showed 
the heart shadow as previously described, but the lung 
fields were clear. He began to cough. By April 18, he had a 
frank case of pertussis and was transferred to the isolation 
ward where he withstood the paroxysms of coughing and 
recovered without further complications. On April 30, an 
electrocardiogram showed slurring of the QRS complexes 
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Fig. 14. Case 6. Seven and one-half months after injury. 


Compare with Figure 13. Roentgen kymogram showing 
inactivity (dot) interpreted as definite evidence of localized 
intrapericardial adhesions. 


in all leads and low voltage. There was no evidence of 
fixation of the heart on shift of position. He was discharged 
on May 8, 1934, 38 days after his injury. 

On June 15, 1934, the patient was readmitted. He stated 
that he had had several attacks of pain which originated 
under the left scapula and radiated to the precordium, and 
that they would last for an hour or so. He had been dysp- 
neic on exertion. The cough had persisted, but he had not 
suffered with a sore throat or joint pains. Examination 
revealed a pulsating precordium (operative defect in the 
sternum), but the heart and lungs otherwise seemed 
normal. The blood pressure was 106/75. The pulse rate 
was 122, the temperature, 99.4 degrees F. On June 16, an 
X-ray film of the chest made at 6 feet showed the heart- 
chest ratio to be 11 centimeters to 22 centimeters. As com- 
pared with previous films the heart shadow was definitely 
smaller (Fig. 8). On June 18, an electrocardiogram was 
normal; the voltage was no longer low. There was no fixa- 
tion of the heart. The temperature became normal on 
the third day, and he was discharged on June 23, greatly 
improved. 

On September 8, 1934, he was readmitted because of 
conjunctivitis secondary to an abrasion of the cornea of the 
left eye. He had no complaints referable to the heart. 
Examination showed no abnormalities of the heart or 
lungs. 

When seen in the follow-up clinic on April 12, 1935, he 
stated that he had no pain in the chest, but occasionally 
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suffered with soreness localized over the region of the 
twelfth thoracic vertebra. He could run ard play without 
pain or dyspnea. Examination of the chest revealed the 
sternal defect with the transmitted pulsation, but the 
heart and lungs were negative in all essentials. The pulse 
was regular and of good volume. The blood pressure was 
108/70. A roentgenogram made at 6 feet showed moderate 
transverse enlargement of the heart with a heart-chest 
ratio of 13 centimeters to 25.5 centimeters. The right 
border of the heart was about 5 centimeters from the mid- 
line. The contour was not unlike that seen in rheumatic 
heart disease (Fig. 9). An electrocardiogram showed a 
deep Q:;, 7 millimeters in amplitude which was 70 per cent 
of the greatest R wave in any lead, indicating coronary 
damage. There was no fixation of the heart. On May ts, 
a roentgen kymogram showed variation in the shape of the 
waves in the region of the left and right auricles, but there 
was no evidence of fixation of the heart to the pericardium. 
A recent photograph is shown in Figure 10. The bullet has 
not been removed and it is likely that this will never be 
necessary. 


There are several features of this case that 
are interesting. (1) The clinical signs of acute 
cardiac compression, embracing the triad stressed 
by Beck(1), were present. This triad is characteriz- 
ed by (a) a low arterial pressure, (b) a high venous 
pressure, and (c) a small, quiet heart. (2) The 
exposure of the heart was unorthodox, but par- 
ticularly satisfactory. In this case, injury to the 
right internal mammary artery was anticipated, 
and the perpendicular incision was placed directly 
over it. Resection of the fourth and fifth costal 
cartilages, afterward cutting across the sternum 
and rongeuring away a triangular portion of the 
lower segment, provided satisfactory exposure of 
the wound in the heart and left aninconsequential 
defect. (3) The deep sutures which at first were 
inserted in the heart had to be replaced by more 
superficial sutures in order to avoid the possibility 
of circulatory embarrassment to the myocardium 
peripheral to them. (4) Pertussis, after operation, 
was an unexpected complication; however, it 
seemed to have no harmful effect on the chest 
wall or heart. (5) Comparison of the electro- 
cardiograms is of special interest: the first one, 
made 1 month after injury while the patient was 
convalescing from pertussis, showed only low volt- 
age; the second one, recorded 6 weeks later, was 
normal; while a recent tracing, a year after injury, 
shows evidence of coronary damage. One may 
conjecture as to the relationship between the 
delayed coronary damage and the change in the 
color of the heart muscle following the placing of 
the sutures. It is difficult to account for the per- 
sistently abnormal contour of the heart as seen 
in the X-ray films on the basis of an injury to the 
right ventricle. This contour on the other hand 
appears to be characteristic of rheumatic heart 
disease. As is well known, X-ray evidence of 


rheumatic heart disease is observed frequently in 
the absence of a clear history or definite clinical 
signs of the disorder. The deep Qs, seen in the 
recent electrocardiogram may be observed in rare 
instances in rheumatic heart disease. Additional 
electrocardiograms and roentgenograms should 
be made in this case over a period of years. 


Case 6. A colored female, 43 years of age, admitted with 
a stab wound over the left precordium. Acute cardiac com- 
pression due to an extrapericardial, mediastinal hematoma 
disclosed at operation 24 hours after admission. Unevent 
ful recovery. Roentgenologic evidence of localized intra- 
pericardial adhesions. 

H.T., L.C.H. No. 28700, was admitted, September 27, 
1934, at 8:15 p.m., shortly after receiving several stab 
wounds of the body. All were minor except one that pene- 
trated the thorax 8 centimeters to the left of the midsternal 
line in the fourth interspace. There was no considerable 
loss of blood externally. She was under the influence of 
alcohol and in shock. The pulse and blood pressure could 
not be obtained. The area of cardiac dullness was thought 
to be increased, and the heart sounds were distant. The 
veins of the neck were distended. A venous pressure read- 
ing of 24 centimeters of water was obtained. There was 


~ no hemothorax or pneumothorax. A portable film of the 


chest showed enlargement of the cardiac shadow which 
was greatest on the left side (Fig. 11). One hour later, 
following intravenous shock therapy with 5 per cent glu- 
cose, a blood pressure reading of 65/58 was obtained. A 
diagnosis of pericardial injury with tamponade was made. 

Operation was performed by the writer 24 hours after 
admission. The blood pressure at the beginning of the 
procedure was 80/50. The pulse rate was 70. Nitrous 
oxide-oxygen anesthesia was used under slightly positive 
pressure through a snugly fitting mask. A Spangaro type 
of incision was marked off with the horizontal arm swing- 
ing around the left chest wall beneath the breast. The in- 
cision was deepened down to the ribs and intercostal 
muscles, and the left breast and pectoralis major muscle 
were reflected upward to expose the fourth interspace. 
There was a perforation about 3 centimeters from the 
sternum through which blood spurted with each expiration. 
The third and fourth costal cartilages were resected, and a 
lacerated internal mammary artery was found to be bleed- 
ing freely. It was ligated with silk. A dark coiored tumor 
mass, which we took to be a distended pericardium, pro- 
truded into the wound. To our surprise, on attempting to 
open it, we found it to be a large hematoma which had 
dissected downward between the left pleura and the peri- 
cardium laterally and into the mediastinal tissues anteriorly 
and to the right. Following exposure of the hematoma the 
blood pressure rose immediately to 130/90 and remained 
at that level throughout the rest of the procedure, indicat- 
ing that the heart had suffered from compression which was 
in this case extrapericardial in origin. There was only a 
very small amount of blood within the pericardial cavity. 
A traction suture of silk was placed in the apex, and the 
wall of the heart was carefully inspected. No injury was 
found. Unfortunately, troublesome bleeding from the 
myocardium occurred when the traction suture was re- 
moved. This required several sutures to control it. Feeling 
satisfied that all hemorrhage had been stopped, the anes- 
thetist increased the positive pressure and I closed the 
wound tightly in layers with interrupted silk sutures. 
No drain was used, but the pericardium was left open 
for decompression through a communication with the left 
pleural cavity. A sheet of gutta percha was placed over the 
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wound, to act as a valve, should there be any tendency 
toward leakage of air into the chest. The patient was 
returned to bed in very good condition with a blood 
pressure of 140/80. The venous pressure immediately 
after the operation registered 10 centimeters of water. 
The patient improved progressively. The temperature 
was never above 99 degrees F. The blood pressure re- 
mained within normal limits. The wound healed cleanly, 
and the stitches were removed on the eighth day. On 
October 15, the eighteenth postoperative day, an electro- 
cardiogram showed no change in the QRS complexes with 
the exception of a Qs which was less than 25 per cent of the 
amplitude of the greatest R wave; there was inversion of 
the T waves in leads r and 2, fairly characteristic of the 
coronary (Pardee) type. There was no evidence of fixation 
of the heart to the chest wall. On October 17, a roentgeno- 
gram showed a heart shadow of normal size with haziness 
of contour in the region of the apex suggestive of intra- 
pericardial adhesions. There was moderately increased 
density n the lower half of the left lung field. She was dis- 
charged on October 21, 1934, 24 days after her injury. 
When seen in the follow-up clinic on April 12, 1935, she 
had no complaints and had been doing her house-work. 
Aside from a keloid scar (Fig. 12), the examination of the 
chest was negative. The blood pressure was 108/70. A film 
of the chest made at 6 feet showed the right border of the 
heart to be normal, but, as had been noted in the film of 
October 17, 1934, there was elevation and rounding of the 
apex with loss of definition suggestive of intrapericardial 
adhesions in this region. The heart-chest ratio was 12.5 
centimeters to 25 centimeters (Fig. 13). An electrocardio- 
gram showed the T wave of leads r and 2 to have changed 
from the fairly deep inversion shown previously to flat 
waves with just a suggestion of elevation. Lead 3 showed 
the Q; previously seen, but it was without essential altera- 
tions otherwise. There was no evidence of fixation of the 
heart to the chest wall. The changes were interpreted to 
indicate that the coronary damage had not progressed, but 


on the contrary probably had improved. On May 15, a - 


roentgen kymogram (Fig. 14) verified the diagnosis of 
intrapericardial adhesions in the region of the apex as had 
been suggested by the films of October 17, 1934 and April 
12, 1935. 


This case is interesting in that the acute cardiac 
compression was due to pressure exerted from 
outside the pericardium. A laceration of the left 
internal mammary artery had resulted in the 
formation of a mediastinal hematoma. Immediate 
improvement followed its exposure. The follow- 
up X-ray films indicate the formation of intra- 
pericardial adhesions in the apical region. This 
is the only case in which intrapericardial fibrosis 
has been observed and the complication has 
caused no symptoms. As in Cases 4 and 5, no 
drain was used. The pericardial cavity was left 
open to communicate with the pleural cavity for 
decompression and drainage. 


Case 7. A colored male, aged 22, operated upon 30 
minutes after a stab in the left chest. Large laceration of 
left ventricle; 3 liters of blood in left pleural cavity. Death 
on table. 

J.D., L.C.H. No. 29433, was seen on August 20, 1933, in 
the accident ward 10 minutes after having been stabbed in 
the left third interspace, anterior axillary line. The 
respirations were labored, short, and gasping. The pulse 
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was rapid and thready. The patient was unconscious. He 
was rushed at once to the operating room. 

The operation was performed by Dr. R. A. Griswold. 
His operative note follows: “The patient was prepared 
rapidly, and a left Spangaro incision was made without 
anesthesia. The left pleural cavity contained about 3000 
cubic centimeters of blood. There was a stab wound 
through the left lung and pericardium extending into the 
upper portion of the left ventricle. The cardiac wound 
was L-shaped and measured about 1 by 1.5 inches. It was 
spurting blood. A traction suture was placed in the apex, 
and the cardiac wound was closed with interrupted silk 
sutures. Artificial respiration, and intravenous glucose and 
acacia had meanwhile been given. Spontaneous respiration 
did not occur. The heart beat gradually became weaker 
and, despite massage and the intracardiac injection of 
adrenalin, its contractions ceased. Death occurred not 
from tamponade, but from hemorrhage into the pleural 
cavity.” 

Permission for a postmortem examination was not 
obtained. 

Operation on this patient was heroic, but it is 
conceivable that he might have been saved. In 
another such instance an autotransfusion, utiliz- 
ing the large amount of blood in the pleural 


cavity, would be given immediately on the table. 
OBSERVATIONS ON CLINICAL MANAGEMENT 


Because wounds may occur in deep seated 
organs which are far from the point of apparent 
injury, it is our practice to observe all patients 
with wounds of the chest and upper abdomen 
over a considerable period of time in order to rule 
out injury to the heart or pericardium. In 
patients with wounds over the precordium, in 
whom pericardial or cardiac injury is more likely, 
every attempt is made to establish a correct 
diagnosis as soon as possible. Diagnosis of peri- 
cardial or cardiac injury is not always easy. In 
this hospital, since the patients that are admitted 
are first seen by the senior interne, an attempt has 
been made to make all of the house-officers 
“heart-conscious”’ so that the very earliest signs 
will be recognized and valuable time will not be 
wasted. Venous pressure determinations by the 
direct method outlined by Beck (3) are of special 
value in obscure cases. In those patients admitted 
in shock, which often is far out of proportion to 
the apparent injury, and in whom the signs of 
Beck’s triad, referred to in the comment under 
Case 5, are positive, a definite diagnosis is estab- 
lished immediately. In others in whom there is 
evidence of moderately increased intrapericardial 
pressure, which may or may not be intermittent, 
the clinical and X-ray demonstration of blood 
(or, in rare instances air, Case 2) within the peri- 
cardial sac confirms the diagnosis. In still others 
there may be very little evidence of increased 
intrapericardial pressure, but definite and pro- 
gressive hemorrhage is occurring into one or the 
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other of the pleural cavities. Under these cir- 
cumstances the blood may be coming from the 
heart, the great vessels, or the lung, and even 
though a definite diagnosis cannot be made ex- 
ploration is indicated if the loss of blood is great. 

Immediate treatment is directed against shock. 
The patient is placed in the Trendelenburg posi- 
tion, unless the depression of the head and thorax 
increases respiratory embarrassment. External 
heat is applied. Morphine is given in large enough 
doses to relieve pain and insure rest. If the degree 
of shock is great, 5 per cent glucose solution is 
administered intravenously. Pulse and blood 
pressure readings are recorded at 15 to 30 minute 
intervals, and the patient is carefully observed. 
In the meantime, relatives and friends of the 
patient are cross-matched for a transfusion. If no 
compatible donor is at hand, and it seems likely 
that a transfusion will be of sufficient benefit, a 
professional donor is secured by the institution. 
In a great emergency, if blood cannot be obtained, 
6 per cent acacia in 5 per cent glucose solution is 
used. Portable X-ray films of the chest are 
usually secured, but valuable time is not wasted 
in obtaining them if immediate surgical treat- 
ment is indicated by the clinical examination. 

No definite time limit for the period of observa- 
tion can be established. Each case must be con- 
sidered individually and the response to the above 
plan of treatment is our guide to the course to 
be followed. If the response indicates probable 
recovery without operation, the wounds are sub- 
jected to débridement on the’ ward, and the 
patient is put to bed for further observation. On 
the other hand, if improvement is slow, or there is 
evidence of recurring elevation of intrapericardial 
pressure accompanied by intrathoracic hemor- 
rhage, preparation is made for exploratory thora- 
cotomy. Patients with tamponade or alarming 
hemorrhage are prepared for operation at once. 
Morphine and atropine are given subcutaneously, 
the chest wall is shaved, and the patient is trans- 
ferred to the operating room. In the most urgent 
cases the patient is sent directly to the operating 
room where the preliminary medication and shav- 
ing are quickly attended to. The operative field 
is prepared with soap and water, ether and 70 per 
cent alcohol. Preparation is always made for the 
administration of intravenous glucose, and a 
transfusion or autotransfusion on the table, if 
indicated. 

Anesthesia. Unless the patient is moribund 
there is no indication for operation without 
anesthesia. Pericardial exploration under local 
anesthesia as carried out in Cases 3 and 4, is so 
simple that it should be resorted to whenever the 


diagnosis is obscure. The operator should be pre- 
pared, however, to proceed with wide exposure of 
the heart without waste of time if the pericardium 
is found to contain blood. This has been empha- 
sized previously by Bigger. For the additional 
exposure, which preferably opens the pleural 
cavity, inhalation anesthesia under slightly posi- 
tive pressure through a rebreathing bag and a 
tightly fitting rubber mask is to be preferred. 
Should positive pressure equipment not be at 
hand an extrapleural approach may be used; 
however, local or general anesthesia without posi- 
tive pressure may be utilized for a transpleural 
approach in robust individuals, and, as will be 
seen, the advantages of internal drainage into the 
pleural cavity are great. If the pleura is opened 
and the chest wall is closed tightly without the 
expansion of the lung under positive pressure, the 
air may be aspirated from the pleural cavity im- 
mediately after tight closure. Occasionally, the 
air may be left in the pleural cavity to help com- 
press a lacerated lung which has not been sutured, 
and which might bleed again if the normal intra- 
thoracic pressure relations were restored. 
Operation. For exposure of the heart, as a rule, 
we have favored a modification of the intercosto- 
chondral thoracotomy of Spangaro, placing the 
horizontal arm of the incision over the interspace 
in which the wound is located'. The use of the 
traction suture described by Beck (2) facilitates 
manipulation and the careful inspection and su- 
turing of the heart. Silk is preferred to other 
suture materials. As already pointed out, no 
drains were used in Cases 4, 5, and 6. The peri- 
cardial cavity was left open to communicate with 
the pleural cavity for decompression and drain- 
age. The relatively smooth convalescence of 
these patients leads us to favor this method. It is 
felt that there are several important objections to 
the use of drains: first, drains are irritating and 
increase the amount of pericardial effusion; sec- 
ond, they invite infection; third, they predispose 
to “sucking” in the wound and therefore to dan- 
gerous fluctuations in the pleural pressure; and 
fourth, they increase the possibility of intra- 
pericardial fibrosis, no matter whether infection 
occurs or not. Closure of the chest wall is accom- 
plished by continuous and interrupted silk or catgut 
sutures placed in such a way as to provide several 


‘Spangaro made his incision through the fifth left interspace and 
elevated a flap including skin, m , costal cartilages, and ribs, 
whereas we have modified our approach according to the site of the 
wound and have broken back or resected whatever portions. of the 
cartilages or ribs were necessary in order to obtain adequate exposure. 
In Case 5, because of the suspected — the right internal mammary 
artery, it was necessary to make a T-shaped incision with the vertical 
arm directly over the artery, and to improvise exposure of the right 
ventricle by cutting across the sternum and partially resecting its lower 
segment. 
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layers of closely approximated pleura, muscle, 
fascia, and skin. It is often possible to stagger the 
layers slightly, in this way increasing the solidity 
of the closure. Further to insure a tight chest 
wall, it is our practice to place a sheet of gutta 
percha or rubber tissue immediately over the 
wound. This serves as a valve to prevent the 
entrance of air between the sutures in case ap- 
proximation has not been sufficiently accurate. 

Postoperative care. In general, the after care of 
the patient with the traumatic heart and peri- 
cardial condition does not differ from that follow- 
ing other major thoracic operations. In the im- 
mediate postoperative period, frequent pulse and 
blood pressure studies are essential. Special nurs- 
ing care is a necessity. An oxygen tent is not 
always required, but is of value when needed, 
particularly immediately after operation, or when 
late pulmonary complications occur. We have 
employed routinely carbon dioxide and oxygen 
inhalations (10 per cent and go per cent) at fre- 
quent intervals and believe it has been of value in 
the prevention of atelectasis. Higher concen- 
trations of carbon dioxide may be used (7). 
Sanguineous fluid occasionally accumulates in 
fairly large amounts in the pleural cavity. This 
may be removed by thoracentesis. Should signs of 
cardiac tamponade occur after operation aspira- 
tion through the wound could be carried out, but 
this has not been necessary in any of our cases. 
Postoperative transfusions are of value and were 
used in 2 of 5 cases in this group. X-ray films of 
the chest are probably needed more in the post- 
operative than in the pre-operative period, and 
are frequently of help in evaluating progress. 
Satisfactory fluid intake is maintained by par- 
enteral injections of normal saline or 5 per cent 
glucose solutions. Diet is no different than that 
provided after other major surgical operations. 
Morphine is given in adequate doses to insure 
relief of pain from the incision, and to keep the 
patient quiet. The usual principles of physio- 
therapy were employed in Case 4 to encourage 
and restore function in the paralyzed muscles. 
All patients in this group received a prophylactic 
dose of tetanus antitoxin. 

Complications and sequele. No instance of 
postoperative tamponade occurred. Hemothorax 
was not troublesome, and no patients developed 
empyema. The wounds healed without infection. 
Cerebral symptoms occurred in 2 cases and re- 
sulted in death in 1 (Case 3), but only slight 
residual weakness in the right arm and hand in 
the other (Case 4). Mild bronchopneumonia 
with early recovery complicated Cases 4 and 5. 
Pertussis in Case 5, which appeared on the seven- 


teenth postoperative day, did not cause additional 
sequele. The X-ray evidence of intrapericardial 
adhesions in Case 6 was an interesting observa- 
tion, but there was no apparent interference with 
the function of the heart. The evidence of 
coronary damage shown by the electrocardiogram 
in Case 5 was the only late complication to appear. 


SUMMARY 


1. Over a 2 year period 7 cases of injury to the 
heart and pericardium were treated in the Louis- 
ville City Hospital. Five patients recovered and 
2 died. 

2. Two patients recovered without operation. 
In 1 pneumohemopericardium was observed. 

3. Five patients required major surgical treat- 
ment. In 4 the heart was injured: 3 had stab 
wounds of the left ventricle; 1 had a gunshot 
wound of the right ventricle. In the other extra- 
pericardial compression of the heart by an anterior 
mediastinal hematoma occurred. 

4. Two patients with symptoms due to pro- 
longed cerebral anoxemia secondary to cardiac 
compression were treated; recovery occurred in 1, 
but death in the other. 

5. A transpleural approach utilizing modifica- 
tions of Spangaro’s incision was used in all but 1 
patient. Because of suspected injury to the right 
internal mammary artery, primary exploration 
was made in the latter instance to the right of the 
sternum, later cutting across the sternum and 
rongeuring away a triangular portion of the lower 
segment to obtain exposure of the right ventricle. 

6. Following operations for wounds of the 
heart and pericardium, it is felt that no external 
drainage should be used; instead a wide com- 
munication should be left between the pericardium 
and the pleural cavity to provide internal drain- 
age. If any considerable amount of fluid accumu- 
lates in the pleural cavity, it may be removed by 
thoracentesis. 

7. Postoperative care of patients with injuries 
to the heart and pericardium is important, but 
differs little from that of patients following other 
major thoracic procedures. 

8. Complications in this group were few: 2 
patients developed mild bronchopneumonia; 1 
case of pertussis occurred on the seventeenth 
postoperative day, and the same patient showed 
evidence of late coronary damage by electro- 
cardiogram. One patient showed roentgenological 
evidence of intrapericardial adhesions in the re- 
gion of the apex. 

9. Death in 1 case was due to hemorrhage. In 
this instance it is felt that an autotransfusion 
might have saved the patient. 
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AN AMBULATORY METHOD OF TREATING FRACTURES OF THE 
SHAFT OF THE FEMUR' 


ROGER ANDERSON, M.D., F.A.C.S., SEATTLE, WASHINGTON 


METHOD of treating fractures of the fe- 
moral shaft calling for only the briefest of 
hospitalization is of interest to both patient 

and attendant surgeon. Such a reduction proce- 
dure should also appeal to a tax burdened public 
compelled to furnish long hospitalization for in- 
digent cases. To meet the standard of the present 
economic trend, which demands maximum func- 
tion with minimum expense, a method providing 
early ambulation has been developed. 

Although the introduction of skeletal traction 
met many of the difficulties of obtaining approxi- 
mation, it did not lessen the period of recum- 
bency. It has been our experience that the effec- 
tiveness of skeletal traction in attaining reduction 
is always in direct relation to the efficiency of its 
countertraction, and furthermore, we have found 
that countertraction can be best obtained by 
skeletal means. A single clinical observation will 
convince one of the superiority of skeletal counter- 
traction over the older gravity methods of coun- 
tertraction, the degree analogous to the marked 
advance of skeletal traction over skin traction. 

A new method which provides for immediate 
reduction is herein presented—based on a com- 
bination of efficient skeletal traction with the 
reliable skeletal countertraction, and immobiliza- 
tion attained by plaster encasement of the thigh 
only, with the benefit of normal motion at both 
hip and knee joints. This type of immobilization 
calls for little after-care and confers a compara- 
tively painless convalescence. However, the most 
outstanding advantage is immediate crutch am- 
bulation with the briefest of hospital stay. 

Feasibility of upper femoral transfixion. The 
current idea that proximity to vital structures 
contra-indicates transfixion of the upper femoral 
fragment has hindered progressive treatment; 
whereas, a study of anatomical cross sections 
proves the contrary to be true, in that the normal 
lateral angulation gives such a superficial place- 
ment to the femur in the trochanteric area that it 
literally invites transfixion (Fig. 1). 

Dual skeletal countertraction. The safest and the 
easiest approach to the upper femoral fragment is 
from its lateral aspect, but since itis impractical to 
transfix completely the upper thigh as the pin 
would encroach on the perineum, a specialized 
form of skeletal attachment was devised to control 
dual transfixion of the femur, yet only partial trans- 


fixion of the thigh (Fig. 2). A half-pin insertion, 
similar in principle to that which we reported for 
fractures of the radius and ulna,’ supplies skeletal 
countertraction. However, a single half-pin of this 
type has limitations and cannot of itself overcome 
every femoral deformity; but when twohalf-pins are 
inserted into the upper femur at an angle to each 
other, the superior fragment is directly and abso- 
lutely controllable, so that every displacement is 
mechanically replaced. This angular insertion of 
the half-pins literally “toe-nails” the proximal 
fragment to the guiding clamp, which holds these 
two short pins. 

Technique of dual superior insertions. The up- 
permost half-pin is inserted obliquely in a distal 
and medial direction, from a point about the 
center of the lateral aspect of the greater tro- 
chanter (Fig. 2B). This first half-pin, the trochan- 
teric half-pin, permanently attached but rotating 
freely in the guiding clamp, is drilled in with 
a rotary motion of the right hand, while the left 
hand holds the half-pin clamp parallel to the 
thigh. The oblique hole in the lower end of the 
clamp provides the guiding agency for the in- 
sertion of the second short pin or the locking half- 
pin, which is inserted into the shaft at an angle 
to the trochanteric half-pin (Fig. 2C). This half- 
pin may be inserted by hand, but usually the 
cortex is so dense that it is necessary to resort to 
a carpenter’s drill. To provide for extra leverage 
a large hand drill with handles has been devised, 
to be used in ordinary bone drilling and for in- © 
sertion of Steinmann pins or Kirschner wires. 
Both half-pins should completely transfix the femur. 
This fixed angular insertion of the dual half-pins 
is the crux of the successful mechanical control of 
the upper fragment. 

The half-pins, which are made in large, medium, 
and child sizes, are fashioned with shoulders to 
ensure against overinsertion, but no harm is in- 
curred by projecting well beyond the medial bor- 
der of the shaft, or even by passing through the 
epiphyseal lines. The occasional difficulty in lo- 
cating the borders of the greater trochanter in the 
obese subject may be overcome by needling with 
a Kirschner wire, or a spinal puncture needle. 
Before the fixation or locking half-pin is inserted, 
it is advisable to locate the shaft of the upper frag- 


2Anderson, Roger. Fractures of the radius and ulna. A new anatomi- 
cal method of treatment. J. Bone & Joint Surg., 1934, 16: 379-393. 


1Presented before the annual meeting of the American Academy of Orthopedic Surgeons, New York, January 13-16, 1935. 
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Fig. 1. Cross section through left femur at level of the distal border of the greater trochanter. Note 
superficial location of greater trochanter and wide margin of safety between medial border of the 


femur and the sciatic nerve and the femoral vessels. 


ment by probing with a Kirschner wire (Fig. 2A). 
The location and depth of insertion of the half-pins 
should be checked by fluoroscopic or film examina- 
tion. Prior toroentgenography, coverage of the half- 
pin assembly with a sterile towel isadvised so that, if 
necessary, the fixation half-pin can be drilled in 
deeper or both half-pins immediately withdrawn 
and reinserted. Sterile dressings around the pins 
are held by a few turns of unsterile sheet wadding. 

Distal transfixions. A distal transfixion is made 
at the superior border of the condyles; however, 
to supply positive fixation with plaster encase- 
ment of the thigh alone, this distal insertion is sup- 
plemented with a second pin or wire through the 
shaft at a point about 2 inches above the first 
transfixion. It should not be placed parallel with, 
but at a slight angle to, the axis of the first distal 
transfixion. Here, again, especially in the supra- 
‘ condylar fractures, the borders of the distal frag- 
ment may be located by probing with a fine 
Kirschner wire from the lateral aspect. Hemor- 
rhage from probe or pin wounds calls for no care, 
but one should keep in mind the spiral course of 
the femoral artery. The type of Steinmann pin 
used is only 4/32 inch in diameter, and although 
special stainless steel renders it both flexible and 
strong, we are, nevertheless, making more use of 
Kirschner wire, since devising a simple means for 
tightening wire. Our wire tautnor of stainless 
steel is so small and light that after incorporation 
in the plaster case it can be easily carried around 
covered by the split trousers. 

This double pair of transfixions (Fig. 7C) not 
only supplies skeletal countertraction and trac- 
tion, but provides means for separate and direct 
management of each fragment. The half-pins 
through their angular insertion furnish a handle 


for universal manipulation—the same as a bone 
clamp. Traction for reduction can be supplied by 
either a fracture table or a specially designed splint 
for fractures of the femur. 

Fracture table technique. After the patient is 
placed on the fracture table and his feet are 
bandaged to the traction stirrups, the thigh is 
surgically prepared for the transfixions—the supe- 
rior half-pins being inserted first. Reduction by 
traction plus manual manipulation of the trans- 
fixions is roentgenographically checked before the 
application of a snug plaster case from the crest 
of the ilium to the knee. 

Anatomic splint technique. To facilitate reduc- 
tion with accuracy and mechanical precision and 
to hold apposition independently of the uncertain 
human element while applying plaster, we devised 
an apparatus—a fracture robot (Fig. 4). This 
mechanical assistant—termed the anatomic fe- 
mur splint—can be readily assembled by using 
the automatic Jeg splint as a chassis, in which 
instance the universal bracket with rotating arc 
and base plate is attached to the upper end of 
the leg splint. 

The apparatus is so constructed that every 
mechanical manipulation, including rotation, is 
carried out in the normal anatomical manner. All 
adjustments of the superior fragment are made on 
an axis corresponding with the center of the head 
of the femur, while lower fragment displacements 
are mechanically managed with the center of the 
shaft as the axis (Fig. 4). 

To provide better exposure for anteroposterior 
fluoroscopic examination, an adjustable aluminum 
leg stand has been designed which can be quickly 
attached to the upper end of the splint. In this 
event, the operating table or cart is utilized only 
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for the purpose of holding the head and shoulders, 
for the buttocks are supported by the sacral rest, 
the leg on the injured side held by the calf-sup- 
port, while the splint per se holds the fractured 
thigh, the uninjured extremity being hammocked 
in the well thigh support, readily attached to the 
ame ROUTINE REDUCTION 

Preparation of the patient. For the complete 
management of the fracture, the patient need not 
be removed from the cart on which he was admit- 
ted. After the initial roentgenogram, the hip on 
the injured side is brought well over the edge of 
the cart, while the assistant exerts manual trac- 
tion on the injured leg; this slight traction-is con- 
tinued up to actual placement in the splint (Fig. 
5A). Meanwhile both upper and lower thigh 
receive surgical preparation preliminary to trans- 
fixion, as does the fracture site when a local anes- 
thetic is used. Incidentally, plaster bandages 
should be procured of a quality equal to the best 
slow setting commercial brands, when cold salt free 
water is preferred. 

The superior half-pin transfixions are first in- 
serted and while their location and depth are being 
roentgenographically checked, the distal trans- 
fixions are placed. 

Placement in the splint. In fastening the thigh 
to the splint, the patient is elevated: a box ro to 
12 inches high is placed under the head and shoul- 
ders, and the buttocks are raised on the sacral 


rest; the calf on the injured side is held by the 


calf support; the non-injured extremity rests in the 
well thigh support (Fig. 5B). To facilitate the 
attachment of the half-pin clamp, the universal 
bracket lock nut (Fig. 4, 4) and the pivot nut 
(Fig. 4, ¢) are first loosened, so that the rotating 
arc can be swung and revolved into position as 
close as possible to the half-pin unit. Before the 
half-pin assembly can be fitted into the slot of 
the rotating arc, it may be necessary to lift or 
turn the half-pin clamp itself and to readjust the 
height of the sacral rest or to shift the buttocks 
laterally. Either one of the distal transfixions is 
the means whereby attachment is made to the 
horseshoe at the knee end. It is frequently ad- 
visable to wrap a plaster bandage around the distal 
insertions prior to reduction, in order to prevent 
the thigh slipping sidewise on this transfixion 
during the manipulative reduction. 

Traction is exerted with the swivel nuts loosened 
(Fig. 4, 4,c, and m), and these nuts are usually not 
tightened until reduction is completed. To hasten 
reduction by either manual or mechanical manip- 
ulations, excessive traction is first employed, 
which tends to remove any interposed muscle. 





Fig. 2. A, Borders of the greater trochanter outlined by 
needling with a Kirschner wire. B, Oblique insertion of 
the trochanteric half-pin. C, Transfixing the shaft with the 
locking half-pin. Note angular insertion.: D, The half-pin 
unit incorporated in the plaster. The dual half-pin assem- 
bly is made in three sizes: large, medium, and child. 


But in displaced spiral fractures, the fragments 
should be mechanically manipulated or unlocked 
so that the fractured surfaces face each other 
before traction is exerted. In either instance, all 
overtraction should be released before the thigh is 
encased in plaster. When reduction has been 
finally checked by film examination, the plaster 
is applied from the crest of the ilium down toa few 
inches below the knee. Snug application of the cast 
—padded or unpadded—and firm incorporation 
of the pins, or wire tautnor to prevent all move- 
ment or loose play of thigh on pins, are tanta- 
mount to minimal after-care. Plaster posterior 
to the knee joint and over the patella is at once 
cut out. Hence, this method permits movement 
at the knee joint as well as at the hip. 

Allowing a few minutes for setting of the plaster, 
the apparatus is removed from the patient by 
loosening all the lock, swivel, and thumb nuts 
preliminary to lifting the distal transfixion from 
the lower horseshoe, whereupon the cast is pulled 
medially, thus freeing the superior half-pin clamp 
from the rotating arc. The pin ends are then cov- 
ered with corks and plaster. 

After-care. Circulation in the foot should be 
watched, though splitting and spreading of the 
cast is seldom necessary due to the fact that im- 
mediate reduction and immobilization reduces the 
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cause of further edema, besides minimizing shock. 
Recession of swelling calls for no attention as 
immobilization relies not at all upon the snugness 
of the cast around the fracture but ent‘rely upon 
this specialized form of dual transfixion units. 

Precaution to maintain end-to-end contact in 
adult cases. Undue separation of the fragments 
from excessive extension delays union. Hence, 
the precaution: maintain reposition with contact 
even at expense of slight overlapping. Not in- 
frequently subsequent absorption of the ends of 
the fragments results in separation which is re- 
vealed only by taking repeated roentgenograms. 
This likewise indicates decrease on traction, 
released by removing a thin transverse section of 
the cast between the transfixions. 

Ambulation. Crutch ambulation is allowed with 
recovery from shock and drying of the cast. At 
first no body weight on the injured leg is allowed, 
but when confidence has returned, the patient is 
permitted to leave the hospital, fully dressed. At 
this time the inner seam of the trouser leg is split 
for better cast coverage. In a few weeks, or as 
soon as callus is revealed, a cane or single crutch 
may be sufficient, though in another week or so 
even that support may be discarded. However, in 
the rare case, with the first roentgenographic evi- 
dence of bending of the pins with bowing at the 
fracture site, direct weight bearing should be post- 
poned. After removal of the cast and transfixions, 
subsequent weight bearing protection with obser- 
vation is routinely carried out. 

The period of plaster immobilization—usually 
from 5 to 12 weeks—depends on that variable 
element, callus formation. Insertion wounds 
should receive no attention until removal of the 
pins or wire, which is accomplished by the uncov- 
ering and loosening of the fixation pin bolt, so that 
this half-pin can be withdrawn witha rotary move- 
ment. A circular cut through the plaster about 
2 inches away from the half-pin assembly is then 
made to free it from the cast, whereupon this plas- 
ter island with its enmeshed trochanteric half-pin 
and half-pin clamp is easily pulled away in the 
direction of the axis of the trochanteric half-pin. 
Both distal transfixions are removed in regulatory 
manner. 

A slight absorption around the half-pins, usually 
from failure to transfix the medial cortex com- 
pletely, may occasion pain in the region of the 
trochanters, but only in the exceptional case 
where there is severe pain is it necessary to with- 
draw and reinsert the half-pins to the proper 
depth. In some cases movement at the knee and 
hip joints will cause pain and a purulent dis- 
charge, which is due to pulling of the skin against 


the pins. Such a discharge appearing a few weeks 
after the pin insertion is not a cause for concern 
because it is usually just a sterile reaction from 
movement of the skin around the transfixions. 
Such discharge from irritation does not call for a 
change of dressings around the pins but it may 
be advisable to keep the patient quiet for a few 
days. Even in these cases the wounds heal in a 
few days after the transfixions have been removed. 


SUBTROCHANTERIC FRACTURES 


Although previously femoral shaft fractures in 
general have been troublesome, subtrochan- 
teric fractures proved to be the most trying be- 
cause of the difficulties in overcoming the triple 
displacement of the short upper fragment, abduc- 
tion, external rotation, and flexion. But when 
direct control is obtained through the dual half- 
pins and with the strong mechanical manipulatory 
power of the splint, correction of this refractory 
displacement is a relatively facile performance. 
As this upper fragment is usually short, the tro- 
chanteric half-pin should be started into the 
superior lateral border of the trochanter or a 
smaller half-pin unit should be used. The marked 
medial displacement of the upper end of the distal 
fragment presents an additional problem in the 
unique spiral trochanteric fractures in which the 
lesser trochanter remains a part of the lower frag- 
ment. This can now be overcome by an oblique 
insertion of the second or so called upper distal 
transfixion, slightly closer to the anteroposterior 
than the lateral plane, at a level about 4 to 5 
inches above the knee. The axis of this wire or 
pin should be from the anterior medial surface 
of the thigh to the posterior lateral aspect. Trac- 
tion on this oblique pin in a lateral direction over- 
comes the medial displacement, and correction is 
maintained by routinely embodying the trans- 
fixions in the cast. 


SUPRACONDYLAR FRACTURES 


These stubborn fractures no longer require 
treatment with the knee in flexion. With this new 
technique the upper pin or wire of the distal pair 
of transfixions is placed in the horseshoe; then, 
with the hand over the knee joint, pressure is 
exerted downward until the posterior angulation 
is corrected. Otherwise, correction is mechan- 
ically obtained through an accessory device, a 
pair of side-arm extensions, which are attached 
to the distal horseshoe. Either mode of procedure 
is followed by routine reduction. The incorpora- 
tion in plaster of both sets of dual transfixions 
prohibits a recurrence of the posterior femoral 
displacement. 
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Fig. 3. Mr. A. S., fracture in the upper third, was able 
to walk with crutches on the second day after operation. 


A 


Fig. 5. Illustrating steps in routine reduction. <A, First, 
the trochanteric half-pin is forced diagonally into greater 
trochanter, after which the shaft of the femur is completely 
transfixed by the locking half-pin, and the clamping bar 
nut then tightened; second, sterile dressing around the pin 
wounds are held in place with sheet wadding. B, A 12 inch 
box placed under the head and shoulder; the leg rested on 
the padded calf-support; the felt-covered sacral rest ad- 
justed to the individual; the well thigh hammocked in the 
well thigh support is not clearly discernible in this illustra- 
tion. By tightening the thumb nut the dual half-pin clamp 
is fastened into the rotating arc. When either one of the 
distal transfixions has been connected to the splint, mechan- 
ical traction is instituted immediately, while the pivot nut 
(Fig. 4,c) and the lock nuts (Fig. 4, and m) are left loose. 
C, Reduction is perfected by traction power of the splint 
ind mechanical manipulations; after roentgenographic 
check plaster bandage is applied from crest of ilium to 
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Fig. 4. The anatomic femur splint whereby correct 
rotation through anatomical center at hip is mechanically 
accomplished by turning finger nut, }; abduction and 
adduction deformities are overcome by swinging the bracket 
d, which is pivoted under center of hip joint and locked with 
nut at 4; correction of flexion or extension displacements 
at the hip are made upon the pivoting nut, c. The distal 
horseshoe base, k, is swiveled whereby sidewise displace- 
ments can be alined and anatomical rotation effected 
through rotating the teeth on its under side. The rod, /, 
supplies traction. The well thigh and calf supports are 
illustrated in Figure 5. 


knee, firmly incorporating the half-pin unit and the distal 
transfixions. About 10 minutes later when plaster has set, 
the thigh is removed from the splint and the protruding 
ends of pins or tautnor are protected by corks and plaster. 
Crutches are permitted when the plaster is dry. 
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Fig. 6. 
right femur, reduced elsewhere on two different occasions. 
malunion, which on manipulation refractured with separation of the fragments. A, 


Lateral view through cast revealing loss of apposition. 


Mr. K.C., a 5 month fracture at junction of middle and lower third of 


Referred to us with a 


B, Posterior displacement 


corrected without open operation by pulling anteriorly on the wire. Note pin distal 


to tautnor. C, 


\nteroposterior roentgenogram illustrating position of the femoral 


half-pins. Space between fragments due to presence of old callus. 


COMMINUTED FRACTURES 
Comminuted fractures are as a rule routinely 
reduced; but for that unusual type in which the 
adductor muscle pulls the large loose central 
fragment medially, it becomes advisable to cut 
the cast out on the medial side when the swelling 
starts to recede. A roll of sheet wadding placed 
over the medial aspect of this fragment is then 
strapped snugly in place with a bandage. 


COMPOUND FRACTURES 

When the anatomic splint is utilized both as a 
reduction and an immobilization agent, a com- 
pound fracture of the femur is amenable to any 
current method of treatment. The lesion can be 
thoroughly cleansed and closed with primary su- 
ture, or it can be packed with Orr’s vaseline gauze. 
On the other hand, open air treatment, chemical 
lavage, or Baer’s maggot method are all feasible, 
since the thigh may be left fully or partially ex- 
posed in the splint as long as required. Placement 
of the patient in bed after the splint has been ap- 
plied is detailed in a previously published paper.' 


Anderson, Roger. Femoral bone lengthening.Am. J. Surg., 1936, 31:479 


MAL-UNION AND NON-UNION 

The splint is a valuable adjuvant to the treat- 
ment of mal-union or non-union, because the 
apparatus, assembled or separated into its major 
parts, may be wrapped in a sheet and sterilized in 
the autoclave, in which event all mechanisms are 
regulated in a sterile manner. An equally adequate 
but more rapid technique is to proceed by utilizing 
an unsterilized splint, transfixing the femur and 
placing the thigh in the apparatus as described 
herein. Any necessary operative manipulation is 
accomplished by a lateral approach to the 
femur through a slot in a sterile sheet; adjust- 
ments on the apparatus itself are made from be- 
hind the sheet by a non-sterile assistant. 


FRACTURES OF THE SHAFT OF BOTH FEMURS 
This seemingly complex problem is simply 
solved, because one shaft at a time is reduced by 
routine technique. With two such major fractures 
only a brief hospitalization is obligatory, since 
there can be no danger of loss of apposition with 
each fragment nailed to the cast. If desired, as 
in the case of an associated fracture of the pelvis, 
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Fig. 7. Mr. C. J. A, Lateral roentgenogram before reduction; B, after reduction. 
(In our earlier cases the upper half-pin was transversely inserted at the distal border 
of the greater trochanter.) C, Patient was up and about a week after reduction. 
Plaster is cut out in back of knee to permit flexion. 


the plaster may be extended upward to form a 
double spica. Revolutionary as it may seem, even 
in this day of modern fracture treatment, these 
patients may be accorded the immediate privilege 
of the wheel chair and a comparatively early use 
of crutches with the assurance of a relatively pain- 
less convalescence. 


FRACTURES OF THE FEMORAL SHAFT AND 
OF THE SPINE 


In the event of a double fracture, such as that 
of the shaft in association with a fracture of the 
spine, a single spica cast provides sufficient im- 
mobilization for both fractures to permit early 
ambulation. 


FRACTURES OF FEMUR AND TIBIA 


A fracture of the femoral shaft in association 
with fractures of both bones of the same leg can 
be reduced by slightly varying the technique. The 
fractured femur is reduced first, during which 
period the lower leg should be steadied. A single 
distal femoral transfixion, inserted obliquely, sup- 
plies the agency for traction and fixation. The 
plaster segment incorporating this pin or wire is 
applied with the knee in extension, from the 


femoral fracture site to the level of the tibial 
fracture. When the fracture of the femur is 
reduced, the cast is extended up to the crest of 
the ilium. In order to reduce the tibial fracture 
by our double pin method,' the splint is removed 
from the thigh just as soon as the plaster sets, 
and the apparatus is converted into an anatomic 
leg splint by substituting our standard horseshoe 
for the universal bracket and base plate. The 
means of skeletal traction for the tibial reduction 
has already been supplied at the time the femur 
was transfixed, when an extra pin or wire was 
inserted through the tibia above the ankle. The 
distal femoral pin may be used for the tibial 
countertraction agent; but if desired, another 
transfixion through the upper tibia may be made 
for countertraction. The lower leg is placed in the 
splint and after the mechanically obtained reduc- 
tion is roentgenographically checked, the cast is 
extended down to the toes, to incorporate the 
tibial transfixion. A walking stirrup is later ad- 
joined with plaster. Even with these multiple 
fractures early crutch ambulation is practical, 
since both upper and lower fractures are immobi- 


1Anderson, Roger. An automatic method for treatment of fractures 
of the tibia and fibula. Surg., Gynec. & Obst., 1934, 58: 630. 
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Fig. 8. A, Mr. H. B., struck by a tree, received a spiral fracture of the shaft of the 
left femur, a crushing fracture of the first lumbar plus serious internal injuries with 
grave hemorrhage. Continuous vomiting necessitated a week of intravenous feedings 
with transfusions. On the twenty-second day he was up and walking in a spica cast 
that immobilized both spine and femur. Plaster extended to the mid-calf as only 
one pin was inserted through the distal fragment. B, Lateral view before reduction. 


C, After reduction. 





Fig. 9. Mr. H. B. The short cast demonstrates the ad- 
vantages of active and passive motion at both knee and hip 
joints. 


lized in the same cast, which extends only from 
hip to toes. 


OPTIONAL TECHNIQUES 


A single distal transfixion is a variation of the 
technique described, and such transfixion can be 
employed provided the cast is elongated to mid- 
leg—the cast preferably being made in two sections. 
This plaster extension commensurates for the lack 
of the second distal insertion. The lower, or first 
plaster segment, which incorporates the single dis- 
tal pin or wire, extends from just below the frac- 
ture line to mid-calf. During application of this 
plaster, the knee is usually forced into and held in 
extension, a position better retained if the distal 
transfixion is put in obliquely to the transverse 
axis of the knee joint. On completion of the re- 
duction, the plaster is extended up to the crest of 
the ilium, thus incorporating the dual half-pins. 

Dual half-pin transfixion of the distal fragment 
is also practical, and these half-pins may be in- 
serted from either the medial or the lateral side 
of the distal thigh. 

A single superior transfixion with a single dista! 
insertion can also be employed when the pin is 
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inserted according to our earlier technique for 
femoral bone lengthening, in which case a single 
pin or wire completely transfixes the upper thigh 
in an oblique anteroposterior direction. In this 
technique, a spica from ribs to mid-calf is essen- 
tial. 

Traction for the above modifications as for 
routine reduction may be furnished by either the 
iracture table or the splint,—preferably; the ana- 
tomic femur splint. Obviously, the table pro- 
cedure has inherent difficulties: the number of 
assistants required, the necessity of a fracture 
table with its fluoroscopic obstacles, to which is 
added the unreliable human element. The fun- 
damental principles of reduction are identical for 
hoth table and splint, but with the table it is 
difficult to execute the manipulations of each 
fragment on the true anatomical axis. 

It is apparent that many variations and combi- 
nations of technique for either reduction or im- 
mobilization are feasible while operating on the 
same basic principles. For example, half-pin in- 
sertions may be substituted for the usual distal 
transfixions. While for reconstruction or congen- 
ital hip operations and for certain orthopedic 
conditions of the lumbar spine or pelvis the half- 
pin units may be used routinely, in bifurcation 
operation and for some fresh or ununited frac- 
tures of the hip the half-pins may be inserted into 
the upper femur below the trochanters. We have 
also been treating fractures of the shaft of the 
humerus in accordance with the principles of 
dual half-pin control. 


WARNINGS 


Our objective—a perfect roentgenographic re- 
duction—can usually be obtained, and early res- 
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toration of function achieved, if the following 
factors are close:y observed. 

1. Both fragments should be located by prob- 
ing with a Kirschner wire. 

2. Half-pins should completely penetrate the 
medial cortex. 

3. Separation by overtraction should be 
avoided. 

4. Only the best plaster bandages should be 
employed. 

5. Repeated roentgenographic check. 

6. Insistence on early and strenuous daily ex- 
ercise, plus active movements at both knee and 
hip. 

7. Painful convalescence is usually due to 
faulty technique and calls for correction. 

8. The axiom of the Fracture Committee, “It 
is the doctor behind the splint that counts in the 
treatment of fractures” should be kept in mind. 


SUMMARY 


This new method of reducing femoral shaft 
fractures, based upon a specialized form of trans- 
fixion, requires plaster encasement of the thigh 
alone for immobilization. A further advantage is 
the preservation of muscle and joint movement, 
which is brought about by non-immobilization of 
hip and knee joints plus early weight bearing. Of 
paramount importance is the fact that crutch 
ambulation is immediately possible, thus reducing 
the patient’s stay in the hospital. Other impor- 
tant factors are the slight after-care required and 
the fact that the patient suffers little pain during 
convalescence. Hence, we are brought closer to 
our ideal in the treatment of fractures: the secur- 
ing of maximum function with minimum expense 
and pain. 
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7 E are not so constantly and impressively 

.¥ reminded of those individuals in whom 

carcinoma has been apparently eradi- 

cated as we are of those who have succumbed 
because of it. 

The death rate attributable to carcinoma each 
year serves to augment the skepticism of both 
physicians and laymen regarding its curability. 
To use the term “‘cured” in connection with ma- 
lignancy may seem at least hazardous, but those 
individuals who are alive for many years follow- 
ing removal of a malignant growth, without symp- 
toms of recurrence, would seem to have been more 
than temporarily relieved of their ailment. 

Doubt may reasonably exist regarding the ulti- 
mate outcome of some of the patients classed as 
having obtained 3 and even 5 year cancer cures, 
but those patients who are alive from 10 to 15 
or 20 years after removal of a carcinoma of the 
colon may be classified, it seems, as permanently 
relieved of their origina] malignant lesion. 

Cheever, in a review of surgery of the colon 
made in 1930 at the Peter Bent Brigham Hospital, 
noted 1 patient who had survived for 10 years 
after a resection of the colon for carcinoma, and 
2 who had survived 12 years. Another patient 
died 10% years after operation and had no re- 
currence. Cheever also reported a patient who 
died of recurrence 10 years after the operation. 
Oughterson and Shelton, in a review of the end- 
results of the treatment of carcinoma of the colon, 
noted 2 patients who were still living 12 years 
after the resection of the colon. Coffey, in study- 
ing carcinoma of the rectum, called attention to 
2 patients who had died without recurrence 17 
and 13 years, respectively, after operation, and 
to 3 patients who were living 17 years, 11 years, 
and 10 years, respectively, after resection. Brown 
reported 1 patient living 10 years after operation. 

It might add to the peace of mind of those who 
may be afflicted with malignant disease in the 
future if more emphasis were laid on the curability 
of carcinoma and if more specific instances were 
cited as definite proof of the contention. With 
this in mind, we are reporting in some detail the 
operative and pathological records of a dozen 
patients who lived for more than 20 years after 
the eradication of carcinoma of the large intestine. 


Inasmuch as carcinoma occurs with greatest 
frequency in the later decades of life, many pa- 
tients conclude their natural span of existenc: 
before 10 postoperative years have had time to 
elapse; therefore, the number of to year survivals 
are greatly reduced by causes other than car- 
cinoma. In making this report, we wish to cite 
only instances of indisputable cures of carcinoma 
and therefore have included only patients who 
are living or who have lived without evidence of 
recurrence for more than 20 years after removal 
of carcinoma situated in the colon. Twenty years 
of life without further trouble conceivably might 
not be regarded as a cure of cancer by the most 
exacting observer, but we feel sure that such an 
eventuality would be held in high regard by the 
patient. 

When one refers to a possible cure of cancer, 
the question is immediately raised as to whether 
the original lesion really was cancer. The ques- 
tion is a proper one. In the cases we are report- 
ing, the tissue was diagnosed as carcinoma by 
the pathologist at the time of operation. The 
gross specimens have been preserved in the 
museum of surgical pathology. They have now 
been re-examined, new microscopic slides have 
been made, and the diagnoses have been con- 
firmed. Illustrations of some photomicrographs 
are included. A quarter of a century in formalin 
has interfered somewhat with the microscopic 
appearance of the tissue, but it also adds to its 
interest. 

REPORT OF CASES 

Case z. A man, aged 48 years, was operated on, April 30, 
1909, because of a carcinoma which involved the cecum and 
ascending colon. Ten inches of the terminal portion of the 
ileum, the cecum, the ascending colon, and half of the trans- 
verse colon were removed. The ends of the ileum and colon 
were closed and a side-to-side anastomosis was made. 
Twenty-one years and 7 months later, the patient reported 
that, “I have had and am now enjoying very good health 
for a man of my age.” The gross specimen contained a 
carcinoma which measured 7 by 4 centimeters. Microscopic 
study revealed an adenocarcinoma, grade 1 (Fig. 1). No 
involvement of the lymph nodes was found. 

CasE 2. A woman, aged 49 years, was subjected to opera 
tion on March 17, 1908, because of carcinoma of the cecum. 
The cecum, the ascending, and half of the transverse colon 
were resected and a side-to-side ileocolostomy was per- 
formed. Twenty years and 1 month later, the patient died. 
The cause of death was not stated by her son, who was our 
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- Fig. 1. Photomicrograph of adenocarcinoma, grade 1, of Fig. legate er grade 1, 

t of cecum and ascending colon. 100. 8 ; 2 

of ; P 

e informant. Grossly, the adenocarcinoma measured 8 by 4 
centimeters and microscopically it was grade 1. No involve- 

ie ment of the lymph nodes could be found. 

W Case 3. A woman, aged 49 years, was operated on, 

ve August 21, 1911, because of carcinoma of the cecum. A 

* loop of ileum was adherent to the growth. Local mesenteric 
lymph nodes were involved by metastasis. Eight inches of 

aS ileum, in which there was a secondary growth, the cecum, 

in the ascending colon, and 4 inches of the transverse colon 

Ic were resected, and a lateral ileocolostomy was performed. 

ts Twenty years and 3 months later, the patient was living 
and said that she was enjoying fine health for her age. The 
carcinoma measured 5 by 7 centimeters, and microscopi- 
cally it was grade 1 (Fig. 2). 

5 Case 4. A man, aged 38 years, came to the clinic on 

d October 15, 1910, complaining of symptoms which led to 

= the diagnosis of a tumor of the descending colon. Explora- 

“ tion revealed a carcinoma of the descending colon. Ten 

a inches of the colon which contained the growth, was re- 

™ sected. A loop of small intestine was adherent to the 

d growth. This also was resected. Twenty years and 8 

th months later, the patient died following amputation of an 
arm, elsewhere. The gross specimen of the colon revealed a 


carcinoma, which measured 5 by 4 centimeters. Micro- 
scopically, the malignancy was grade 2. No metastasis to 
the local lymph nodes could be found. 

Case 5. A woman, aged 64 years, was operated on, 
August 14, 1911, because of a tumor of the sigmoid flexure. 
Twelve inches of the intestine was resected, and the ends 
of the colon and ileum were closed. Lateral anastomosis 
A was made. The patient is well and active at 85 years of age. 
s Grossly, the carcinoma measured 4 by 3 centimeters, and Fig. 3. Photomicrograph of carcinoma, grade 2, of sig- 
microscopically it was grade 2 (Fig. 3). moid flexure. X 100. 
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Fig. 4. Photomicrograph of adenocarcinoma, grade 2 
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of cecum and ascending colon. X 100. Fig. 5. Photomicrograph of carcinoma, grade 1 of sig- 


moid flexure. X55. 






Case 6. A man, aged 30 years, was subjected to explora 
tory laparotomy on September 30, 1907, because of a tumor 
in the lower part of the sigmoid flexure. The growth had 
penetrated the bladder. The sigmoid flexure and a portion 
of the bladder were resected. The gross specimen of the 
carcinoma of the sigmoid flexure measured 4 by 3 centi 
meters. No involvement of the lymph nodes was found. 
The patient was living at the time of inquiry, 24 years and 1 
month later. Microscopically, the adenocarcinoma was 
grade 2. 

Case 7. A man, aged 40 years, was operated on, March 
10, 1910, because of a mass in the right lower quadrant of 
the abdomen. Exploration revealed a carcinoma of the 
cecum. The cecum and ascending colon were resected. A 
lateral anastomosis was made between the ileum and trans- 
verse colon. The gross specimen contained a carcinoma 
which measured 6 by 4 centimeters. No metastasis to local 
lymph nodes could be found. Microscopic study revealed 
an adenocarcinoma, grade 2 (Fig. 4). The patient was living 
21 years and 7 months later. 

Case 8. A man aged 54 years, was operated on, August 
25, 1910, for an obstructing carcinoma of the ascending 
colon. Eight inches of the ileum, the cecum, the ascending 
colon, and half of the transverse colon were resected, and a 
lateral anastomosis was performed. Twenty-one years and 
1 month later, the patient described himself as “still living 
but rather feeble.” Grossly, the carcinoma measured 10 by 
5 centimeters, and microscopically, it was grade 2. No in 
volvement of the lymph nodes could be found. 

CASE 9. A man, aged 41 years, was operated on, Sep 
tember 20, 1907, because of a tumor of the sigmoid flexure. 

Fig. 6. Photomicrograph of adenocarcinoma, grade 1, Eight inches of the colon was resected. This revealed a car- 
of sigmoid flexure. 100. cinoma which measured 6 by 2 centimeters. Twenty-four 
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years later, the patient was in good health. Microscopi- 
cally, the malignancy was grade 1 (Fig. 5). 

CasE 10. A man, aged 53 years, was operated on, De- 
cember 26, 1910, because of a tumor of the splenic flexure 
of the colon. The splenic flexure and a portion of the de- 
scending colon were removed, and a lateral anastomosis 
was performed between the transverse color. and the sig- 
moid flexure. Twenty-one years later, the patient reported 
that he was living and in good health. Grossly, the lesion 
measured 5 by 4 centimeters, and microscopically it was 
an adenocarcinoma, grade 1. No local metastasis was 
demonstrable. 

CasE 11. A woman, aged 56 years, was subjected to ex- 
ploratory laparotomy because of a tumor of the middle por- 
tion of the sigmoid flexure. Ten inches of sigmoid flexure 
was removed and an end-to-end anastomosis was made by 
the tube method. Local lymph nodes were involved. The 
gross specimen measured 7 by 2 centimeters. The adenocar- 
cinoma was grade 1, microscopically (Fig 6). The patient 
was alive and in “fairly good health” 20 years and 11 
months later. 

Case 12. A man, aged 49 years, was operated on, Janu- 
ary 2, 1909, because of a mass in the ascending colon. Eight 
inches of ileum, the cecum, and the greater part of the as- 
cending colon were resected. Grossly, the specimen re- 
vealed a carcinoma which measured 5 by 4 centimeters. No 
metastasis to local lymph nodes could be demonstrated. 
Microscopically, the tumor was an adenocarcinoma, grade 
2. Twenty-two years and 1o months later, the patient re- 
ported that he was living but “suffering from heart 
trouble.” 


In the 12 cases of carcinoma of the colon in 
which 20 year surgical cures were obtained, it is 
of interest to note that 10 patients were still 
living at the time inquiry was made. The time 
elapsed since operation ranged from 20 years and 
1 month to 24 years and 1 month. 

Two of the patients were operated on when 
they were in their third decade; 6, in their fourth 
decade; 3, in their fifth decade; and 1, at the age 
of 64 years. Eight of the patients were men and 
4 were women. 

In view of our experience with the microscopic 
grading of malignancy, we feel that it is a very 
significant observation that in all of these cases, 
the grade of malignancy was low. In 6 cases the 
malignancy was grade 1, and in 6 cases it was 
grade 2. In no case in which the patient survived 
for 20 years was the malignancy found to be grade 
3 or grade 4. Ina recent review of 453 specimens 
of carcinoma of the colon at the clinic, we ob- 
served that in 14 per cent the malignancy was 
grade 1, in 61 per cent it was grade 2, in 18 per 
cent it was grade 3, and in 7 per cent it was grade 
4. The malignancy was grade 1 in 50 per cent of 
the cases in which 20 year cures were obtained. 

A study was made of 453 pathological speci- 
mens to determine if possible the factors which 
influenced prognosis. Data as to the length of 
postoperative survival were obtained for that 
number of cases and microscopic sections were 
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made of the corresponding tumors. Cases in which 
the patients did not respond to our letters of in- 
quiry could not be included. Consequently, the 
significance of the percentage of cures rests on 
the relative effect rather than on the absolute 
percentage of the grading. From a study of 453 
cases of carcinoma of the colon, it was found that 
66 per cent of the patients who had carcinoma, 
grade 1; 54 per cent of those who had carcino- 
ma, grade 2; 38 per cent of those who had carci- 
noma, grade 3; and 30 per cent of those who had 
carcinoma, grade 4, survived for 5 years. These 
figures indicate the noticeable high incidence of 
5 year survivals in the cases in which the grade 
of malignancy was low. We feel that it is a very 
significant observation that of the patients who 
obtained 20 year cures all had a growth which 
revealed a malignancy of grade 1 or grade 2. 

Of the 12 cases in which 20 year cures were 
obtained, only 3 revealed metastasis to the local 
lymph nodes. This observation is in accord with 
our studies of the entire 453 cases, in which it was 
observed that in the cases in which there was no 
demonstrable extension to the local lymph nodes, 
the patients as a group, had almost twice as good 
an outlook as did those in whom there was me- 
tastasis to the lymph nodes. Only 33 per cent of 
patients who had invelvement of the regional 
lymph nodes lived for 5 years. This is in sharp 
contrast to the 60 per cent of 5 year survivals 
among those who did not have any involvement 
of the regional lymph nodes. 

Having observed that both the grade of malig- 
nancy of the primary lesion and the presence or 
absence of metastasis to the local lymph nodes 
had an influence on the prognosis of carcinoma 
of the colon, it became a problem of considerable 
interest to ascertain whether or not the one factor 
influenced the other. The incidence of involve- 
ment of the lymph nodes, therefore, was com- 
puted separately for the groups of cases falling 
into each of the four grades of malignancy. The 
453 cases were studied from this approach and 
metastasis to the local lymph nodes was found to 
occur almost twice as frequently from primary 
lesions that were of grade 4 malignancy than from 
those which revealed a malignancy of grade 1. 
The incidence of metastasis to the regional lymph 
nodes was 28 per cent in cases in which the 
carcinoma was grade 1, 30 per cent in cases in 
which the carcinoma was grade 2, 36 per cent in 
cases in which the carcinoma was grade 3, and 53 
per cent in cases in which the carcinoma was 
grade 4. 

From the pathological study of the 12 cases in 
which 20 year cures were obtained, as well as 
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from the whole series of 453 specimens of carci- 
noma of the colon, it is evident that the grade 
of the primary malignancy and the presence or 
absence of metastasis to the local lymph nodes 
influence the ultimate postoperative prognosis to 
an appreciable extent. 


SUMMARY 


The surgical removal of carcinoma of the colon 
holds out a very definite prospect of complete 
cure. To establish the accuracy of this conten- 
tion, 12 cases are reviewed in detail, with surgical 
and pathological observations. In all of these 


cases the patients survived the operation for more 
than 20 years, and ro patients were still living 
at the time of the last inquiry. It is of interest to 
note that in 2 of these cases, loops of small intes- 
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tine had to be resected on account of direct ex- 
tension of the primary growth. In 1 case, the 
bladder had been encroached on by a carcinoma 
of the sigmoid flexure and had to be resected 
partially. 
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OBSTRUCTIVE CHOLECYSTITIS 


WITH PARTICULAR REFERENCE TO ACUTE OBSTRUCTIVE CHOLECYSTITIS AND Its SEQUELZ! 


STANLEY H. MENTZER, M.D., F.A.C.S., San Francisco, CALIFORNIA 


UDDEN complete obstruction of the cystic 
duct, usually produced by impaction of a 
calculus, results in retention of bile in the 

gall bladder. If the obstruction is maintained and 
if the gall-bladder walls are not seriously infected, 
the contents of the vesicle are absorbed by the 
lymphatics and venous channels. After a few 
weeks, only clear colored, mucoid material (white 
bile) and stones remain. This condition is called 
hydrops. 

But if the obstruction is not released early and 
if the gall-bladder walls are actively infected, the 
acute pathological process progresses. A few days, 
or even hours after the obstruction occurs, bile 
flaked with pus may be found in the gall-bladder 
cavity and the walls become infected, edematous, 
and covered with fibrin, or may be studded with 
minute abscesses. Lymphatic and venous circula- 
tion is disturbed and patches of localized gangrene 
frequently terminating in perforation, may ensue. 
During the development of these changes, the 
pathological process has progressed so rapidly 
that bile is still encountered in the gall bladder. 
It is rather surprising that we have no term de- 
scriptive of this condition. The term “obstructive 
cholecystitis” refers to the complete obstruction 
of the cystic duct, but does not indicate whether 
the gall bladder is filled with bile, mucus, or pus, 
nor does it describe any inflammatory condition 
of the gall-bladder walls. I suggest that the term 
“acute obstructive cholecystitis” be applied to the 
suddenly obstructed and acutely inflamed gall 
bladder which is still filled with bile. The adjec- 
tives fibrinous, phlegmonous, and gangrenous may 
be added to define the pathological condition 
further, if desired. Thus we may have acute fibri- 
nous obstructive cholecystitis, acute phlegmonous 
obstructive cholecystitis, etc. The terms “hy- 
drops” and “empyema” are used to designate the 
obstructed gall bladders, filled with mucus or pus. 
Acute and subacute exacerbations of these are in- 
dicated by these adjectives. Thus we have acute 
hydrops, subacute empyema, etc. 

The initial lesion in all forms of obstructive 
cholecystitis is, in my opinion, an acute obstruc- 
tive cholecystitis. Hydrops and empyema are the 
results of prolonged obstruction and develop from 
an acute obstructive cholecystitis. I have seen 
the development of a hydrops in an operatively 
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removed specimen of subsiding acute obstructive 
cholecystitis when the gall-bladder contents were 
half bile and white bile. One frequently sees the 
development of an empyema from an acute ob- 
structive cholecystitis when the contents of the 
gall bladder are pus mixed with a small amount of 
bile. And more frequently, one encounters an 
empyema developing from an infected hydrops as 
shown by an admixture of pus and white bile in 
the gall bladder. Obviously, these three lesions, 
acute obstructive cholecystitis, hydrops, and 
empyema are stages in the development of a path- 
ological process which has obstruction as its com- 
mon antecedent. The presence of infection at the 
time of the initial obstruction, or its introduction 
after the obstruction has become chronic deter- 
mines what type of obstructive cholecystitis will 
occur, or may be found at operation. 

Therefore it is evident that the progression of 
the pathological condition is dependent upon the 
time element and upon the presence of old or 
recent infection. If these could be determined 
clinically, the type of obstructive disease might be 
anticipated. It is usually impossible, however, to 
determine which colic, if any, resulted in complete 
obstruction and it is even more difficult to decide 
when the onset of fresh infection has occurred. 
Under these circumstances, it is not surprising 
that so few correct pre-operative diagnoses of the 
exact stage of the process are made (Table I). In 
the chronically obstructed lesions the gall bladder 
is usually palpable and the incidence of correct 
diagnoses is high; the X-ray accounted for a num- 
ber of these. But when an acute flare-up occurred 
in the chronically obstructed gall bladder, the 
ability of the physician to decide whether the 
lesion was an acute hydrops or an acute empyema 
was greatly decreased. In the series here reported, 
the error was nearly 50 per cent. And in the new, 
acute obstructions (i.e., acute obstructive chole- 
cystitis), it was still more difficult to estimate 
whether the gall bladder contained bile, mucus, or 
pus. When we attempted to anticipate the com- 
plications of obstructive cholecystitis (gangrene 
and perforation), our errors were very great, es- 
pecially in the acute obstructive cholecystitis cases. 

The majority of our patients suffering from . 
obstructive cholecystic diseases appeared at the 
hospital when an acute exacerbation of the 
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TABLE I—PRE-OPERATIVE DIAGNOSIS 





‘Trotatno.] — preop 


Pre-operative diagnosis Corrected diegnosis, at operation 


Pathology pr prod 








Obstructive cholecystitis 10 2 correct 





Hydrops, acute or chronic 6 correct 











Empyema, acute or chronic 4 correct 





Perforated obstruction 2 “acute cholecystitis” 





Perforated hydrops I correct 





Perforated empyema 2 correct 





2 “empyema” 





t “appendicitis” 





1 “malignancy” 





Acute cholecystitis 


? Obstructive cholecystitis, hydrops or empyema 





Incorrect or “explore”’ 


Obstructive cholecystitis, hydrops or empyema 





Empyema 


2 empyema with perforation 





1 acute hydrops’ 





1 acute exacerbation of chronic cholecystitis 





Chronic cholécystitis 


1 chronic empyema 





1 acute hydrops 





Hydrops 


Chronic cholecystitis with stones 





Perforation 








2 obstructive cholecystitis 





I empyema 
1 hydrops 


1 acute exacerbation of chronic cholecystitis with stones 














chronic lesion developed. Local tenderness and 
abdominal rigidity were present in most of the 
cases and a diagnosis of acute cholecystitis was 
usually made. This was unfortunate, for as soon 
as the diagnosis of acute cholecystitis was ac- 
cepted, most of the staff treated the patient con- 
servatively “to await subsidence of the acute 
infection.” In a previous paper (5) I showed that 
the mortality of excessive conservatism was great 
(56 percent). The present study shows that earlier 
surgery can greatly reduce that figure, for we now 
have a mortality of 15 per cent in obstructive 
cholerystitis. Particularly encouraging are the 
series of perforations in these gall bladders. 
Formerly 8 gall bladders perforated while under 
observation; in this series only 2 ruptured in this 
manner. Our mortality from perforated gall 
bladders has dropped from 48 per cent in 1932 to 
26 per cent at present. This is due mainly to 
earlier operative intervention. With delayed 
operation, the mortality in perforated gall 
bladders was 55 per cent in 1932 and with early 
operation 41 per cent. At present, it is 44 and 11 
per cent, respectively. These figures are instruc- 
tive, for our operative staff has not changed ma- 
terially during this interval. 


From this evidence, it would seem that our 
mortality might be further decreased if we could 
operate upon obstructive cholecystitis earlier. In- 
asmuch as 95 per cent of all perforations and gan- 
grenes occur in the obstructed gall bladder, it is 
necessary that we distinguish the obstructed from 
the non-obstructed forms of acute cholecystitis. 
This should be possible, but it is difficult as evi- 
denced by preceding data and by Table I. 

The first step in improving our diagnostic per- 
ception is to clarify the nomenclature. The term, 
“acute cholecystitis,” implies an acute obstruc- 
tion, or an acute inflammation in the gall bladder. 
The obstructive types of acute cholecystitis are 
the most serious and therefore should be dis- 
tinguished, clinically, from the non-obstructive 
forms. And, if ; ssible, the obstructed lesions 
should be differentiated in their three forms, 
namely, those containing bile, mucus, or pus. We 
would then have the acute obstructions and the 
acute exacerbations of chronic obstructions named 
as acute obstructive cholecystitis and acute hy- 
drops or acute empyema, respectively. The terms 
subacute and chronic hydrops or empyema, de- 
pending upon their content, may be used to desig- 
nate the less acutely inflamed gall bladders. All 
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TABLE II.—OPERATIONS AND MORTALITY 








Pathology 


Cholecys- 
tostomy 


Cholecys- 


tectomy Mortality 











Acute fibrinous obstructive cholecystitis 





Acute phlegmonous obstructive cholecystitis 
Acute gangrenous obstructive cholecystitis 
Acute obstructive cholecystitis with perforation 
Subacute obstructive cholecystitis 

Acute hydrops 




















Acute hydrops with perforation 





Subacute hydrops 





Chronic hydrops 





Acute empyema 





Subacute empyema 





Chronic empyema 


I 





Acute or subacute empyema with perforation 


3 
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other acute cholecystic lesions, i.e., the non- 
obstructed, could then be called acute cholecysti- 
tis with defining adjectives, as catarrhal, gangren- 
ous, phlegmonous; acute exacerbation of chronic 
cholecystitis, etc. In this way we will have called 
attention to the serious forms of acute cholecys- 
titis by defining them as obstructive or not. 
These terms, with one exception, have been avail- 
able in the past, but they have not been fully 
utilized with this understanding. In the series 
here discussed on our service at the San Francisco 
Hospital, 10 cases of acute obstructive cholecys- 
titis were encountered, none of which was cor- 
rectly diagnosed before operation. Twenty-four 
cases of hydrops were met with; only 27 per cent 
were accurately diagnosed and only 7 per cent 
of 17 cases of empyema. When efforts were made 
to diagnose the complications of obstructive 
cholecystitis, perforation was cited in only 3 of 14 
instances. That we are attempting to anticipate 
perforation, however, is noticeable, for in 5 in- 
stances a diagnosis of rupture was made when 
it was not found at operation (Table I). Is our 
diagnostic acumen dulled, or is it really impossible 
to make a detailed pathological diagnosis before 
operation? For the past several years we have 
made every possible effort to anticipate correctly 
the type of acute cholecystitis which may be 
encountered at operation. As many of the staff as 
possible see the patient and commit themselves 
before operation. Only too often we diagnose 
empyema when the case is one of hydrops and 
vice versa. The acutely obstructed gall bladder, 
filled with bile, has given us even greater difficulty. 
Should we, then, attempt to differentiate the 


three types of obstructive cholecystitis, or shall 
we be content with distinguishing the obstructed 
from the non-obstructed types of acute cholecys- 
titis? I believe we should strive to accomplish 
the former but it is necessary to do the latter. 

The history of the biliary distress, the presence 
of a tender mass, the height of the fever curve, 
and the degree and character of the leucocytosis 
when carefully evaluated will usually make possi- 
ble a differentiation between obstructed and non- 
obstructed lesions in acute cholecystitis. In 
chronic obstructive cholecystitis, i.e., hydrops 
and empyema, the history of intermittent trouble 
and the presence of a globular, movable mass at 
the right costal margin usually suffice for a correct 
diagnosis. But the task of distinguishing the 
acute obstructions from the acute exacerbations 
of chronic obstructions may be most difficult. 
The data that follow will assist us, in some 
measure. But if the acute cholecystitis is so 
marked that abdominal rigidity prevents the pal- 
pation of a mass and therefore prevents us from 
differentiating the obstructed from the non- 
obstructed forms ot acute cholecystitis, as well as 
inhibiting the differential diagnoses of the 3 types 
of obstructive cholecystitis, then, I believe we 
should observe the patient for 6 to 48 hours before 
instituting surgical therapy. If fever, leucocytosis, 
tenderness, and rigidity have not definitely sub- 
sided in this period, surgical exploration should 
be done, for we know we are dealing with an ad- 
vanced, acutely inflamed gall bladder. Under this 
policy our mortality has decreased. 

The present review embodies 149 consecutive 
gall-bladder operations performed on the Uni- 
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TABLE IIi.-—-AGE AND SEX 


TABLE V.—DURATION OF ACUTE SYMPTOMS 


















































































































































Acute Acute 
obstructive ‘ Hydrops Empyema obstructive Hydrops Empyema 
cholecystitis cholecystitis 
No. % No. % No. % No. % No. % No. % 
Male 3 30 4 17 6 35 None ° I 4 ° 
Female 7 70 20 83 II 65 1 day 2 20 5 20 I 6 
es 2 days 2 20 4 17 4 24 
6 6 
= 3 S “ 3 days I 10 2 8 I 6 
8 
Bi ~ = : ~ : : 4 days 2 20 2 S I 6 
40-50 3 30 6 25 5 29 
5 days ° ° 2 12 
6 
E> : ~ = : = 6 days ° 6 1 6 
60-70 3 30 I 4 2 12 
7 days I 10 4 17 ° 
70-80 I 10 2 8 I 6 
2 wks. I 10 2 8 3 18 
TABLE IV.—DURATION OF CHRONIC SYMPTOMS _ 3 Wks. ° 2 8 2 12 
Cee ee eee ee eee SS 4 wks. ° ° 2 12 
Acute 
obstructive Hydrops Empyema 6 wks. ° I 4 ° 
cholecystitis 
9 wks. ° I 4 ° 
No. % No. % No. ‘| % 
i : a r 3 “ = titis had short periods of biliary distress (Table 
IV). This clinical data confirms what might be 
6 mos. I 10 6 25 I 6 
expected from the pathology, for hydrops and 
7 $ od : : 7 : empyema are chronic lesions while acute obstruc- 
2 yrs. r 10 ° 2 12 tive cholecystitis is a recent and relatively sudden 
3 yrs. I 10 2 8 3 18 catastrophe. Of course, in some instances the 
aie, : mh - 8 : a patients had had gall stones for many years before 
one suddenly became impacted in the cystic duct. 
Io yrs. ° 3 12 I 6 ° 
The duration of acute symptoms follows the 
15 yrs. ° | 8 32 5 29 














versity of California service at the San Francisco 
Hospital during the past 6 years; 51 of these were 
for obstructive cholecystitis. This is an unusually 
high percentage of acute cholecystitis cases. It is 
accounted for by the fact that it is a county hos- 
pital, that the Emergency Hospital Service for 
San Francisco brings the acute cases to this Hos- 
pital and by the fact that less than one-fourth of 
the total patients having cholecystic disease were 
subjected to surgery. 

Most of the obstructive lesions were encoun- 
tered in women (72 per cent) and the major num- 
ber of patients were in the age group of 40 to 60 
years (Table III). Eight per cent of the patients 
having hydrops, 12 per cent of those with empy- 
ema and 30 per cent of those having acute ob- 
structive cholecystitis stated that they had never 
suffered from any symptoms that might be even 
suggestive of previous cholecystic disease. The 
great majority, however, of those having hydrops 
or empyema gave a history characteristic of gall- 
bladder disease for many years. In contrast, 
those patients having acute obstructive cholecys- 


normal expectancy when viewed in the light of 
the pathology. Most of the hydrops and empy- 
ema cases had their present illness for several days 
or even weeks before they entered the Hospital. 
Most of the patients having acute obstructive 
cholecystitis had their acute symptoms for 4 days 
or less (Table V). These same relations were evi- 
dent in the history of qualitative food distress, 
belching and flatulence. But a large percentage of 
patients with acute obstructive cholecystitis and 
an unexpected percentage of those with hydrops 
denied ever having had any of these symptoms 
during either the acute or chronic stages of their 
diseases (Table VI). 

The temperature curves were highest in the 
empyema cases and lowest in the hydrops. But it 
was ast snishing to see how many low temperature 
curves were found. Most of the 51 cases of ob- 
structive cholecystitis showed acute, advanced 
pathology and 14 of them were perforated, yet 
nearly half of these had maximum fevers of 99 
degrees or less during their stay in the hospital 
before surgery was undertaken (Table VII). This 
study confirms our previous report and shows 
that the temperature curve cannot be relied upon 
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TABLE VI.—QUALITATIVE FOOD DISTRESS 








TABLE VII.—HIGHEST TEMPERATURE 




































































































































































































































































Acute ge i ee ae ~ ae ery 
obstructive Hydrops Empyema obstructive Hydrops Empyema 
cholecystitis cholecystitis 
No. % No. % No. % No. % No. | % No. | % 

None 6 60 5 25 I 8 98.6 I 10 6 26 | 3 | 8 
Grade I ° ° I 8 99. I 10 7 & jo | Yio 6 
Grade I 3 30 5 25 I 8 100 3 30 4 g w | 4 | 2% 
Grade il I 10 be) 5° to )6|)— (Bo I0r. 4 40 4 17 | I 6 
Belching 102. I 10 2 8 | o.. 
7 | | | 6 
None 4 40 7 44 ° roe 2 o— a 
Grade I 2 20 ° I 7 
Grade II 4 4° 9 56 5 38 
<I TABLE VIII.—WHITE COUNT 
Grade ° ° 7 54 ; : 
re A it 
Flatulence ehavasies Hydrops Empyema 
my cholecystitis 
None 4 4° 5 25 ° ik ciel ss iat ReteeS 
Grade I ° 5 25 I > No. % No. % No. | % 
Grade II 6 60 5 25 10 79 6000 ° 2 10 ° | 
Grade III ° 5 25 2 14 —— = . es ; | . 
8000 2 20 2 10 I 6 
° 6 
to determine the type or the stage of acute chole- vs ; Ane A ORES SR ae 
cystitis present. Table VIII illustrates that the _ 1°°° I 10 2 3S a eee 
same observation holds true for the total poly- _ 12000 I 10 4 | 3 4 2 
morphonuclear and for the differential counts, for zg000 ‘ a Ee 5 es 
normal figures were obtained in a high percentage 55,5 : oa at : ; 
of cases. In the majority of acute and subacute | —— 
. . . ° ° I 
empyemas, both the total and differential white- —**°°° ; 
counts were high, but in the acute hydrops and agese , - ed A = 
the acute obstructive cholecystitis cases they 30000 I 10 qh ee ae oe 
were unreliably variable. Attention has been DiSereatia! 
called to the frequency of low white and differ- ee ee 
. . *,* . | | | 
ential counts in acute cholecystitis (4, 5), and this 6s ‘Se oe | i a 
present study re-emphasizes this point. We have - 2 eos ae v2 aes. 
found the Schilling count of greater value than rs i oa , ee on re 
the total and differential white counts in acute poinerwend -| 
cholecystitis. 8s : = : s 29 
Jaundice had not been observed by any of the 90 a 20 3 | 7 a lee 
10 patients who had acute obstructive cholecys- 95 1 10 2 12 6 35 
titis and only 2 of the 24 who had hydrops had 
ever had icterus. Neither of these groups had 
jaundice during the present illness. Of the 17 
patients having empyema, however, 6 were icteric TABLE IX.—JAUNDICE 
wane os Ge Eoowpeees. Cee bed Ged eed 5 OO aaa. 
‘ ° Acute obstructive cholecystitis None 1% 
months previously during an attack of gall-stone = wa 
colic, but no stones were found in the common #£¥4rors 1 5 years ago . 
duct at operation. Of the 6 other patients who 1 After an abortion 
were jaundiced and had empyema, 4 had chole- —Empyema 3 While under observation | 
docholithiasis (Table IX). — ; ap AG Na | 
Two important phases in the diagnosis and a | 35 
treatment of obstructive cholecystitis are illus- ie ens hasan dhccst ts 








trated in Table X. The first shows the period in  . t 3 mos, ago during 0 calle 








papery v8 Nena ae 


ete ee 


est g ee omar eames 


| 





884 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE X.—PRE-OPERATIVE PERIOD IN HOSPITAL 



























































Acute 
obstructive Hydrops Empyema 
cholecystitis 
Pre-op. No. No. Mortality and No. No. Mortality and No. No. Mortality and 
period cases perforated cause cases perforated cause cases perforated cause 
3 hrs. ° ° ° I ° ° 2 2 I, peritonitis 
12 hrs. I ° ° I ° ° ° ° ° 
1 day I ° ° 3 I ° ° ° ° 
2 days ° ° ° 5 I ° 4 ° ° 
I, 2 mos. 

3 days 2 ° I, pneumonia 2 ° ° ° ° ° 
j days 2 2 ° 2 I ° ° ° ° 
5 days ° ° ° 3 ° ° ° ° ° 
6 days I ° ° 1 ° ° I ° ° 
7 days I ° ° ° ° ° 3 I 1, embolus 
2 wks. 2 I ° 2 ° ° 4 ° I, pneumonia 
3 wks. ° ° ° 2 ° ° I I ° 
5 wks. ° ° ° 2 ° 1, hemorrhage I ° 1, CD stone 
2 mos. ° ° ° ° ° ° I I I, ? cause 

10 3 I 24 3 2 17 5 4 
































the hospital before surgery was undertaken. The 
difficulty of determining the stage of the acute 
inflammation is graphically shown in the acute 
obstructive cholecystitis cases, for an almost equal 
distribution between early, midway, and late 
operation occurred. Some cases were considered 
acute and operated upon at once; others were de- 
layed days and even weeks before the lesion was 
considered surgical. In the hydrops and empyema 
cases, however, differentiation was easier. Most 
of the hydrops and some of the empyemas were 
operated upon early, while a few of the hydrops 
and many of the empyemas were allowed “‘to 
subside” before operation was performed. The 
division in surgical attitude toward early or late 
attack in obstructive cholecystitis is clearly seen. 
One of the 2 patients with perforated empyema 
operated upon immediately after entrance into 
the hospital but 5 days after the onset of acute 
symptoms, died on the second day after opera- 
tion, of peritonitis. Obviously this operation was 
delayed too long by the patient. Another patient 
was operated upon 2 months after entering the 
hospital. He had had acute symptoms for 10 


TABLE XI.—OPERATIVE PROCEDURE 




















Rca 
‘ obstructive Hydrops Empyema 
Operation cholecystitis 

No. % No. | % No. % 
Cholecystectomy 4 40 19 80 8 47 
Cholecystostomy _! 6 60 5 20 9 63 

















days before entering the hospital, and conserva- 
tive treatment was instituted “until the perfora- 
tion walled off.” Unfortunately, however, the 
gall bladder had not perforated; but it did rupture 
while the surgeon was awaiting localization. 

The second feature illustrated in Table X, is 
the mortality and cause of death in relation to the 
time of operative intervention. One of the 10 
patients with acute obstructive cholecystitis, 
operated upon on the fourth day, died of pneu- 
monia 5 days later. This might have been an 
avoidable death if operation had been done earlier. 
Three perforations occurred in this group of 10 
cases; 2 patients were operated upon on the fourth 
day and one on the fourteenth day. None died. 
Perforation in acute obstructive cholecystitis is 
common and usually serious (1, 3). Relatively 
little fibrosis is present in the gall-bladder walls 
and few adhesions are present around them. 
Therefore the extravasations are widely dissemi- 
nated whenever perforation occurs. In the 
chronic obstructions (hydrops and empyema), 
acute exacerbations are less likely to result in per- 
foration because of the extensive fibrosis of the 
gall-bladder wall. If perforations do occur, they 
are more likely to develop slowly and to be walled 
off by neighborhood adhesions. 

Three of the hydrops cases perforated; none of 
these died after operation. They were operated 
upon 1, 2, and 4 days, respectively, after entrance 
into the hospital. Two of the non-perforated 
hydrops patients died; 1 operated upon on the 
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TABLE XII.—PERFORATION OF THE GALL BLADDER 
Pathology Total cases No. perf. Day of op. Mortality and cause 
Acute obstructive cholecystitis 10 3 4th ° 
4th ° 
11th ° 
Hydrops 24 3 1st ° 
2nd ° 
4th ° 
Empyema 17 6 
Acut 5 3 3 hr. ° 
_ 4 hr. 2nd day, peritonitis 
7th 7th day, embolus 
Subacut 2 I 21st ° 
— 35th 4th day, CD stone 
Chronic 10 2 2nd ° 
2 mo. I mo., ? cause 
Acute exacerbation of chronic cholecystitis with stones 7 2 3 . ° 
2n ° 
Subacute exacerbation of chronic cholecystitis 10 3 to hr. ° " 
8th 3rd day, myocarditis 
oth 6th day, ? cause 
Typhoid fever I 7 hr. ° 
Perforations operated before 2 days’ 9 cases t (11%) 
Perforations operated after 2 days’ 9 cases 





second day, died after 8 weeks of abscesses of the 
brain, lungs, and liver. The other, operated upon 
5 weeks after entrance into the hospital, died in 
12 hours from hemorrhage, blood oozing from all 
the gastro-intestinal mucosa. 

In the group of patients having empyema, 1 
operated upon 2 weeks after entrance into the 
hospital, died on the sixth day after operation of 
pneumonia, and 1, operated upon 5 weeks after 
entrance, died on the fourth day of an overlooked 
stone in the common duct. Five perforations 
were met with in the 17 patients having empyema 
of the gall bladder. Two of these were operated 
upon within 3 hours after entering the hospital; 1 of 
the 2 died of peritonitis on the second day after 
operation. The peritonitis was present at the 
time of operation, and it is problematical whether 
delayed surgery might have circumvented this 
death. Two patients with perforated empyemas, 
operated 1 and 8 weeks, respectively, after en- 
trance, died on the seventh day of embolus and on 
the thirtieth day of an unknown cause (no au- 
topsy). In 1 of these cases operation was delayed, 
to permit the perforation to wall off. Earlier 
operation might have been life-saving. The fifth 
perforated empyema was operated upon 3 weeks 
after entrance into the hospital; he made an un- 
eventful convalescence. When to operate, early 
or late, is a decision that must be based on sound 
surgical judgment (2, 6, 7, 8). In these groups of 
obstructive cholecystitis cases, the mortality was 
less in those operated upon early. When Table 





XII is consulted, it is seen that the balance is 
decidedly in favor of earlier operation, for of 9 
patients with perforated cholecystitis operated 
upon within 48 hours after entrance into the hos- 
pital, the mortality was 11 per cent in contrast to 
44 per cent mortality in the 9 patients operated 
upon after 2 days. 

The pre-operative diagnoses made in the pres- 
ent series of 51 cases of obstructive cholecystitis 
illustrate again our difficulties in correctly de- 
lineating the differential pathology in acute chole- 
cystitis. But because of these difficulties, we have 
tended to circumvent the task of defining the 
detailed pathology by classifying all the acute 
lesions as “acute cholecystitis.” One of the pur- 
poses of this essay is the desire to encourage a 
differential diagnosis, particularly between ob- 
structed and non-obstructed lesions in acute chole- 
cystitis. Practically all of our cases were diag- 
nosed acute cholecystitis, but very few were 
given detailed and more specific diagnoses (Table 
I). An accurate pre-operative diagnosis was 
avoided in this way; the surgeon lost the op- 
portunity to improve his diagnostic acumen 
and the patient was handicapped by the indefi- 
nite diagnosis for the advisability of early or 
late operation was not indicated. That we are 
more conscious of the complications of acute 
cholecystitis, however, is seen in the 5 instances 
of erroneously diagnosed perforations. Most of 
these patients were subjected to early surgery, 
and all without mortality. 
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For follow-up studies, a detailed description of 
the pathological condition encountered at opera- 
tion is necessary. The surgeon has the first and 
best opportunity to depict the pathological proc- 
ess. When the removed specimen is examined 
in the pathological laboratory its contents are 
often missing, due to the study of the opened 
specimen in the operating room. Little bile, pus, 
or white bile accompanies the gall bladder into 
the laboratory, and so the pathologist is deprived 
of this diagnostic aid. As a result, the surgical 
and pathological diagnoses differed in many of our 
cases. I believe the contents of the gall bladder 
offer the safest guide in defining the pathological 
process in obstructive cholecystitis. As long as 
there is bile in the gall-bladder cavity, and regard- 
less of how much pus is mixed with the bile, this 
type of obstructed gall bladder should be called an 
acute obstructive cholecystitis. As long as white 
bile (mucus) is found, regardless of the amount of 
pus that may be mixed with it, the specimen is a 
hydrops; either acute, subacute, or chronic, 
depending on the amount of inflammation pres- 
ent. The term “empyema” I reserve for the 
gall bladder that contains only pus. 

Most of the operations performed on the 51 
cases of obstructive cholecystitis were cholecys- 
tectomies, but an unduly high percentage, in my 
opinion, were cholecystostomies (Table XI). 
Simple drainage was preferred in 35 per cent of 
the cases by the 6 surgeons concerned in this re- 
view. Cholecystostomy is often the operation of 
choice, particularly in the aged, debilitated, and 
very ill, but when done, it should be remembered 
that a second operation, cholecystectomy, will 
probably be necessary. Of the 51 cases of obstruc- 
tive cholecystitis, 8 (15 per cent) died, 6 of which 
were perforated. About 50 per cent of this mor- 
tality is due to late surgery. The operative 
method is also important, however, for in this 
study, 66 per cent of the patients having a chole- 
cystostomy for acute cholecystitis died, while only 
7 per cent of those having cholecystectomy died. 
One might conclude that only the very ill were 
subjected to cholecystostomy. But 7 pa- 
tients having perforations were treated by chole- 
cystectomy without fatality, while 3 of 6 patients 
with perforations treated by cholecystostomy 
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died. One of 3 patients having a cholecystostomy 
but only 2 of 13 patients having a cholecystectomy 
for acute hydrops died. 

The method and the application of the method 
are important considerations in the surgical treat- 
ment of acute cholecystitis. My own preference 


is for excision whenever possible. It can usually 
be done, and without dispersion of the acute infec- 
tion, if adherent omentum is excised with the 
specimen. I have regretted performing cholecys- 
tostomy more often than I have regretted perform- 
ing cholecystectomy in acute cholecystitis. 


CONCLUSIONS 


1. The pathology of acute obstructive chole- 
cystitis is progressive, empyema being the even- 
tual outcome. 

2. The mortality in the treatment of acute 
cholecystitis will be decreased if the obstructive 
lesions are differentiated, clinically, from the non- 
obstructive. 

3. Perforations of the most serious nature occur 
most frequently in acute obstructive cholecys- 
titis. All of our mortality in perforations, how- 
ever, occurred in the subacute perforations (into 
a walled-off area) for the clinical signs did not 
indicate what was brewing. Surgical intervention 
was therefore delayed too long. 

4. Acute cholecystitis that cannot be differenti- 
ated clinically, should be operated upon within 6 
to 48 hours after the patient enters the hospital. 
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HERE have been numerous articles written 

on the subject of pregnancy following 

cesarean section and especially on the dic- 
tum, “Once a cesarean always a cesarean.” There 
is some divergence of opinion as to the truth of 
this dictum, although the weight of evidence is 
against it. The basis of this paper is a statistical 
study of the cases of pregnancy following cesarean 
section that have been under the care of the 
Woman’s Clinic (indoor service) of the New York 
Hospital for the first 25 months from the date of 
its opening, September 1, 1932. 

During this period of time there were 5,353 full 
term and premature deliveries and 319 abortions 
on the indoor service. Of these 5,672 cases there 
were 92 patients, or 1.62 per cent, who had been 
previously delivered by cesarean section, and it is 
this group that will be considered in detail. 

Of these 92 patients 46 were again delivered by 
cesarean section, while 24 delivered spontaneously, 
15 had an operative delivery other than cesarean 
section, and 7 patients had abortions. Therefore, 
in this group of 92 pregnancies following cesarean 
section 85 of the patients had a full term or pre- 


mature delivery. Of these 85 patients 46, or 54.12 


per cent, were delivered by section. Delivery 
through the normal birth canal, either spontane- 
ous or operative, occurred in 39 of the 85 cases, 
or 45.88 per cent. The total number of cesarean 
sections in the clinic during this 25 month period 
was 157, or an incidence of 2.93 per cent. Of these 
157 sections 46, or 29.92 per cent, were done in 
patients who had had a previous section. 

These 92 patients, who had been previously 
delivered by cesarean section, will be considered 
under the following headings which are based 
upon the type of delivery in this present preg- 
nancy: 

I. Abortion cases. 
II. Full term and premature delivery cases: 
1. Vaginal delivery 
a. Operative 
b. Spontaneous 
2. Cesarean section 


I. ABORTION CASES 


A study of the group of patients in whom the 
present pregnancy ended in abortion will be con- 
sidered separately. The indications for the pre- 
vious sections in these cases had been as follows: 


Eclampsia 

Contracted pelvis 

Large infant 

Ruptured uterus after a previous cesarean section for 
premature separation of the placenta 


One patient in this group had had two full term 
deliveries (1 delivery by forceps and 1 by version 
and extraction) following 3 classical cesarean sec- 
tions. The indications for these sections had been, 
for the first, premature separation of the placenta; 
for the second, ruptured uterus; and for the third, 
previous cesarean section. In only 3 instances 
were the abortions spontaneous, and of these, 2 
were admitted to the hospital later because of 
vaginal bleeding and a curettage was done to 
complete the abortion. Table I shows the type of 
operative procedure in this group, and the indica- 
tions for interference with the pregnancy: 


TABLE I.—TYPE OF OPERATION 


Indication 


Type of operation 


Duration of the 
pregnancy 





Subtotal hysterec- 
tomy 


3 months Chronic nephritis 





3 months 


Subtotal hysterec- 


tomy 


Chronic valvular 
heart disease 





34 months (twins) 


Abdominal hyster- 


otomy 


Vomiting of preg- 
nancy 





2 and 4 months 


Dilatation and 
curettage 


Incomplete spon- 
taneous abor- 
tion 








2 months 





Dilatation and 
curettage, left 
salpingectomy 





Ruptured tubal 


pregnancy 





II, FULL TERM AND PREMATURE DELIVERY 
CASES 
In the remaining 85 cases only 3 were pre- 
mature deliveries and of these 2 were spontaneous 


and 1 operative. These 3 premature deliveries are 
included in Tables II, III, and IV. 


TABLE II.—RACE DISTRIBUTION 


Race 
Type of delivery White Colored Total 
Spontaneous 7 24 
Vaginal operative I 15 
Cesarean section 12 46 
20 85 
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TABLE III.—AGE DISTRIBUTION 
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TABLE V.—PRESENTATION 
































Type of delivery 
Years Total 
Spontaneous Vaginal Cesarean 
operative section 

—I19 z I 
20—24 8 2 9 19 
25—29 3 I 15 19 
30—34 6 6 16 28 
35—39 5 5 5 15 
4o+ 2 ° I 3 
Total 24 1s 46 85 

















The types of pelves as classified at the time of 
discharge from this hospital following delivery are 
shown in Table IV. 


















































Type of delivery 
Presentation Total 
Spontaneous | Operative 

L.O.A. 14 4 18 os 
L.0.T. } I I 
L.O.P. I 4 I 

re R.O.A. 7 4 II j 
R.0.T. I 2 3 
R.O.P. 2 2 
L.S.A. 2 2 
RSA. : 7 














TABLE VI.—DURATION OF LABOR 























































































































First stage Second stage 
TABLE IV.—TYPES OF PELVES a a 
Hours Type of delivery Minutes Type of delivery 
Type of delivery 4 
Spontaneous | Operative Spontaneous | Operative 
Pelvis Spontaneous} Vaginal | Cesarean | Total I— 9 14 5 I—29 10 2 
operative section 
Ie—I9 7 6 3°—59 13 4 
Normal 15 Ir II 37 
20—29 2 I 60—89 I 4 
Simple flat 4 13 17 
30—39 90+ 5 
Generally contracted 
typical 3 2 9 14 49—49 I 
Generally contracted 5°—59 
funne' 2 I 6 9 
- ; 60—69 I 
ele I I 
ms Unknown 2 
Flat funnel 3 4 
Rhachitic, ned 
contracte I I 
co TABLE VII.—TYPE OF SECTION 
Rhachitic, flat I I ae Me ee ee Me 
Funnel typical I I 2 Ty £ deli f t 
Yr ‘ype of delivery of present pregnancy 
Total “2 ie 6 | 8s “fection ‘id 
Spontaneous Operative vaginal 
In the spontaneous delivery group 62.50 per _Classical a 5 16 
cent had normal pelves; in the operative vaginal _Low cervical 6 3 9 
group 73.33 per cent; in the combined group [aun . ; Ps 
of cases delivered through the normal birth canal 
i. . Unknown 6 5 II 
66.66 per cent had normal pelves, while in the 
group of cases having the present pregnancy 2° 4 +s 3° 


terminated by section the incidence of normal 
pelves was 23.91 per cent. 

1. Vaginal deliveries. There were 39 deliveries 
through the normal birth canal. The presenta- 
tions are given in Table V. 

One patient in the group having a spontaneous 
delivery, and 3 in the group having an operative 
delivery had had two previous sections. The types 
of section just preceding the present delivery are 
shown in Table VII. 











The indications for the previous cesarean sec- 
tion as obtained from the patient and when pos- 
sible from the record of the previous history are 
given in Table VIII. 

The puerperium following previous cesarean 
section was febrile in 11 instances, no record 
could be obtained in 17 cases, and the remainder 
of 11 were normal. At the time of the present 
delivery a description of the scar resulting from 

















TABLE VIII.—INDICATIONS OF PREVIOUS 
CESAREAN SECTIONS 


Contracted pelvis—(It is of interest to note that at the 
time of discharge from this hospital following delivery 


8 pelves of this group were classed as normal)..... 14 
PING on Paine dd (baka ewsciee ocean 6 
Premature separation of placenta.................. I 
Prolonged labor, no progress..................005 3 
BS Se a ce OP ee ree 2 
BM Gr fais wen 5 dSw econ ek daw onassasces I 
CoN 5 2555 5-0 als ncoinis Senate se aaas aul I 
BasiGs 6 OOMIACEION TUE. oo ics occ cece ccd seee ces I 
Other as breech, vesicovaginal fistula, ovarian cyst.. 4 
RRS boxe te O xis CiAv een Kens basehorcsaddree> a, 

Dis oa dina navarivawawiwaiWatinkls\edastiacnes 39 


the previous section was noted infrequently; in 
the operative vaginal delivery group a slight 
longitudinal defect was noted in 1 case and a 
fascial defect in another; in the spontaneous 
delivery group a thin lower uterine segment was 
described in 1 case and a depression in the uterine 
scar was felt in 2 instances. In this group of 39 
cases since the last cesarean section and before 
the present delivery, 4 patients had a spontaneous 
abortion (1 later had a forceps delivery), 3 a 
spontaneous delivery, and 3 a low forceps delivery. 

a. Operative vaginal. In the operative vaginal 
cases the types of operations are given in Table 
IX. 


TABLE IX.—TYPES OF OPERATION 


LOU Mee 6A Sanson SCOT UI Sen cine tsa ee ad os 8 
pe RP er ae re are eee ne tee ee 3 
eee Tee eee re 2 
Induction of labor by insertion of Voorhees bag.... . I 
Manual removal of placenta.................0000- I 

PTT ie Orley Shay aa Peta guaise ade esdehae as 15 


(There were 2 postpartum hemorrhages, one 600 cubic 
centimeters, the other 2,200 cubic centimeters.) 


The indications for the forceps deliveries are 
shown in Table X. 


TABLE X.—INDICATIONS FOR FORCEPS 


DELIVERY 
Contracted pelvis, previous section................ 4 
Prolonged second stage of labor................... 2 
II ag ruinck swore ec kinei< os Seta wiews 5 
Pi Rows bi ea ea cent Res ilesier costa cits II 


The induction of labor by insertion of a Voor- 
hees bag was done because of pre-eclampsia, the 
patient having had a previous cesarean section for 
eclampsia. One patient in this group of 15 had a 
bicornuate uterus and 2 others had a toxemia 
(low reserve kidney). 

b. Spontaneous. In the spontaneous group of 
24 cases there were 5 patients with toxemia (3 had 
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a low reserve kidney, 2 an unclassified toxemia), 
and 2 had a positive Wassermann reaction. 

Summary of vaginal delivery cases. There were 
no maternal deaths in this group of 39 patients. 
There was 1 infantile death, a deadborn mac- 
erated fetus weighing 1860 grams, length 43 
centimeters, Wassermann reaction negative, de- 
livered spontaneously; mother had a toxemia 
(low reserve kidney). 

The weights of the infants in this group are 
given in Table XI. 























Weight Spontaneous Operative Total 

—2500 gm. 2 2 
2500-2909 5 I 6 
3000-~3499 14 7 aI 
3500-—-3909 2 5 7 
4000-+ I 2 3 
Total 24 eer wee ee 














2. Cesarean section. Of the g2 who had a pre- 
vious cesarean section, 46 patients were again deliv- 
ered by cesarean section. Of this number 11 were 
given a trial of labor varying from g to 13 hours 
before operation was decided upon. Fourteen 
patients had had 2 previous cesarean sections, 1 
patient had had 3 low cervical sections, and 
another had had 4 classical sections. 

Table XII enumerates the types of sections 
just preceding the present delivery and Table XIII 
gives the indications for these operations. 


TABLE XII.—TYPE OF SECTION JUST 
BEFORE PRESENT DELIVERY 


DL OS” ESTEE SR Se Be aN Ck ee pa Aad a 10 
Low cervical. . aa, Sema ae 
Latsko....... 3 
Unknown..... 12 

NR tea Pda otras bad kb ie whe wee eee 46 


TABLE XIII.—INDICATION FOR PREVIOUS 
SECTION 


Contracted pelvis—(at the time of discharge from this 
hospital following delivery 3 of these pelves were 
classified as normal) 


I 

Prolonged labor, no progress.................6..-. 3 
WN IDUIN S ois cc ncdeccsuese I 
Three deadborn infants........ 2 
Previous section, febrile puerperium 2 
eee ee I 
MDE cnet o's veel waa ceeie én I 
NINE, 16 hs 6 sinlaweica'siene och o 5 
tA ee Se ree om mere 46 


The puerperium following the previous cesarean 
section was febrile in 18 cases, normal in ro cases 
and unknown in 18. 
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Table XIV gives the indications for the present 
cesarean sections. 





TABLE XIV.—INDICATION, PRESENT 
OPERATION 
I a Pr 32 
Defective uterine scar (afebrile puerperium)........ 5 
Defective uterine scar (previous febrile puerperium).. 6 
MEDS. cic Keitsc che hee see chine eo cs se I 
I 5 oi ira 2 as otrain arrestee ath wb ao’ I 
Previous cesarean section (diabetes)................ ha 
ES ptr ae ine Dees ee ec Sa eee ae 46 


Cesarean section scar. The scar of the previous 
operation was not described in 30 cases during the 
antepartum or intrapartum period. The descrip- 
tions of the scars of the other cases were: definite 
depression felt; defect in upper angle of scar; evi- 
dence of old infection; thin abdominal scar; keloid 
adherent to anterior surface of uterus; and defect 
in uterus. At the time of the present operation, 
no mention was made of the conditions found as 
an end-result of the previous operation in 13 
cases. The descriptions of the others showed no 
adhesions in 4, no uterine scar in 2, omental 
adhesions in 7, many adhesions in 15, uterine scar 
in 4,1 ruptured uterine scar, opening 18 by 12 
centimeters. 

Vaginal delivery between two abdominal deliveries. 
There were 10 patients who had vaginal deliveries 
during the period between their previous and 
present abdominal deliveries. These vaginal de- 
liveries are tabulated in Table XV. 


The types of cesarean section in the present 
delivery are shown in Table XVI. 


TABLE XVI.—TYPE OF PRESENT SECTION 


SIMONE nN Stk Ses be wees Uwe kee aan ss 38 
Se NS 5 oa en ch pena exe ete selene was 7 
SSE s See scany ic Mery ime me ey Sees ° 
Radical (cuptured uterus) ..... 22.06.52 scsecsceces I 

MEA Ac Ae COC hoe Seiad AE Le RMR Oa Re wk 46 


Anesthesia. The anesthesia used in 44 cases 
was nitrous gas, oxygen and ether. The 2 other 
sections were done under local anesthesia, and a 
small amount of gas oxygen was also adminis- 
tered. 

Rupture of membranes. The time of rupture of 
the membranes is shown in Table XVII. 


TABLE XVII.—TIME OF RUPTURE 


Membranes ruptured at time of operation.......... 
Membranes ruptured 1 to 4 hours before operation. . 
Membranes ruptured 5 to 9 hours before operation.. . 
Membranes ruptured ro to 14 hours before operation 
Membranes ruptured 15 to 20 hours before operation 
No record 


Total 


w 


INR O RW N 


_ 
an 


Puerperium. The puerperium was normal in 19 
cases, febrile in 11, and there was a one day fever 
in 16 cases. In only 1 of the 11 patients having 
puerperal infection did the membranes rupture 
before operation and in this instance rupture 
occurred 5 hours previous to operation. Three 
patients in this febrile group had a trial labor of 9, 
12, and 17 hours, respectively. Six of the wounds 


TABLE XV.—INTERVENING VAGINAL DELIVERIES 
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Ee ME PEGS 9 8 8 te 8 EF eg ogy RINE OD 
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© Previous cesarean section Vaginal delivery Present cesarean section 
ase 
No. 
Number and type Indication Type Type Indication 
t | 1 Unknown Large infant 1 Spontaneous abortion Classical Previous section (diabetes) 
2 |x Classical Flat pelvis 1 Spontaneous abortion | Classical Simple flat pelvis 
3 | 1 Low cervical Generally contracted 2 Spontaneous abortions | Classical Generally contracted rha- 
3 Unknown rhachitic pelvis chitic pelvis 
4 |1 Low cervical Flat pelvis 1 Spontaneous abortion Classical Previous section febrile 
puerperium 
5 |1 Low cervical Flat pelvis 1 Spontaneous abortion | Classical Simple flat pelvis 
6 | 2 Low cervical Flat pelvis 1 Spontaneous abortion | Low cervical Simple flat pelvis 
after first section 
7 | 2 Low cervical Unknown 1 Spontaneous abortion | Classical Generally contracted fun- 
after first section nel pelvis 
8 |3 Unknown Flat pelvis 1 Full term spontaneous | Classical Generally contracted typi- 
delivery after first section cal pelvis 
9 | 1 Low cervical Placenta previa 2 Full term spontaneous | Classical Generally contracted typi- 
deliveries cal pelvis 
10 | 1 Latzko ird pregnancy. No 1 Full term forceps Classical Simple flat pelvis 
living child delivery 
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had superficial suppuration; 3 occurring in the 
febrile group, the others in the patients with a 
1 day fever. In only 1 of the 6 cases did the 
patient have a tria] of labor, 12 hours, and in 
every instance the membranes ruptured at the 
time of operation. Sterile vaginal examination 
was done in 7 patients, 2 of whom had a febrile 
puerperium and of these 1 had a wound infection. 
Two patients in the 1 day fever group had ques- 
tionable massive collapse of the lung. One patient 
in the afebrile group developed a puerperal 
psychosis. 

Maternal mortality. There was 1 maternal 
death. The patient was a colored woman, aged 40 
years, gravida 4, pelvis normal, had 1 previous 
classical cesarean section because of a large infant, 
I spontaneous abortion after this, and was de- 
livered by classical cesarean section in this preg- 
nancy, the indication being a previous section, 
type of puerperium unknown. The patient also 
had diabetes for which she was receiving treat- 
ment. Following the section the patient had a 
postpartum hemorrhage and died a few hours 
after the operation not having responded to 
tamponade of the uterus and medication. Autopsy 
finding was thrombosis of the ovarian veins. 

Sterilization, Tubal sterilization was performed 
in I5 cases: 

The indications for sterilization were as in 
Table XVIII. 


TABLE XVIII.—INDICATION FOR STERILIZATION 


3 sections, ventral hernia repaired at time of last sec- 
SR ater wa are akc c as Rie oa reais lene ca Geant I 
4 sections, ventral hernia repaired at time of last sec- 
tion, toxemia (low reserve kidney) 


he I 
$ SORCE, GEE OE 6 5 oan sd ene sis ds senses I 
FO I as bos oe bah Shave Sak heleeuen II 

pe ET Spey te ener Cenk reno 15 


One patient received contraceptive advice fol- 
lowing the second section. 

Infantile mortality. Infantile mortality in- 
cludes all stillborn or deadborn infants, and all 
oe deaths occurring in the first 14 days of 
ife. 

There were 5 infantile deaths in the group of 46 
patients having cesarean section. These are 
shown in Table XIX. 


TABLE XIX.—INFANTILE DEATHS 


Deadborn infant—mother admitted with ruptured uterus 
Deadborn infant—asphyxia 

Infant died second day—pleural and pericardial effusion 
Infant died second day—atlectasis 

Infant died fourth day—icterus gravis 


The distribution of the weights of the infants is 
given in Table XX. 


TABLE XX.—WEIGHT 


Weight No. of 
in grams infants 
Ns hic 5k Ge CAUKS Vals oleae EAR Nee I 
So iad ox ances Kies ds.k AKER ERS oes 7 
IN, 0 no. Sinan 5 diese ee W Ade oA MRO EOE. 21 
MN eG 5G. Wis Googe Rt ONS STAR RADE TR 14 
IRS ois 5 au ada onde wide ce eeLaene kes 2 
I in ad iieges vd PA RO ai Seogeaai sis asvuaie-dicw I 
Ne pitta ec thee eis Ot on AL ie aides 46 


CONCLUSIONS 

1. In a group of 92 pregnancies following 
cesarean section 7, or 7.61 per cent, resulted in 
abortions. 

2. The maternal mortality in the entire group 
was I in 92 cases, or 1.086 per cent. This death 
occurred in the group of 46 patients in whom the 
present pregnancy was terminated by cesarean 
section. 

3. The infantile mortality in the entire group 
was 6 deaths in 85 cases, or 7.058 per cent. There 
were 5 infantile deaths in the 46 cases again de- 
livered by cesarean section, an incidence of 10.869 
per cent. 

4. Delivery through the normal birth canal 
following a previous cesarean section occurred in 
45.88 per cent of the patients with good results in 
the case of the mother and in all but 1 infant. 

5. The fact that a patient has had one cesarean 
section does not indicate that she must be de- 
livered by section in a future pregnancy unless 
some abnormal condition exists. The previous 
section may have been done, for example, because 
of premature separation of a normally implanted 
placenta. In every case the patient should be 
carefully studied during the succeeding antenatal 
period, admitted to the hospital for observation a 
few days before the expected date of delivery, and 
closely watched during labor. A thin uterine scar, 
a defect in the uterine musculature, or a history 
of a febrile puerperium following the previous 
section may be indications for another cesarean 
section, depending upon the conditions noted 
after careful study and observation of the patient. 

6. This study reveals the importance of having 
recorded in the histories accurate pelvic measure- 
ments, detailed descriptions of the indications for, 
and the type of, operation performed, and the 
patient’s course during the puerperium. Co- 
operation between hospitals is necessary so that 
abstracts of the patient’s record may be easily 
obtained by the clinic or doctor caring for the 
patient in a future pregnancy. Proper intelligent 
care and treatment cannot be given the patient 
unless such facts are known. 
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AMPUTATION OF THE FINGERS 


J. DANIEL WILLEMS, M.D., F.A.C.S., Carcaco, ILLINors 


From the Surgical Department, Northwestern University Medical School 


O apology is needed for discussing a subject 
considered by many surgeons of minor 
importance. Indeed, it would seem that 

more care of and attention to conditions affecting 
the function of the fingers should be urged upon 
all surgeons. 

Fingers, when lost, are irreplaceable. There are 
no satisfactory substitutes, no adequate artificial 
appliances to take their places. The hand is an 
organ perfected to the highest degree as to the 
functional organization of its structures; its ten- 
dons, muscles, nerves and blood vessels, its fas- 
cias, joints and bony parts are all combined to 
produce a marvel of architecture and engineering 
not equalled in any other structure of the body. 
The ultimate purpose of the entire appendage 
from the shoulder down is to endow the fingers 
with the greatest possible flexibility and sensi- 
tiveness for the performance of individual and 
co-ordinated movements, from the simplest to 
the most complex, with great speed, facility, and 
minute accuracy. 

The fingers are the end organs of the arm. 
Their sensory parts carry soft but firm pads; their 
tendons are encased in perfectly fitting sheaths; 
their tips are shielded by semi-rigid nails; their 
joints are stabilized by a complicated system of 
ligamentous bands; and last but not least, their 
nerve supply is multiple, so after the destruction 
of one nerve a measure of function may remain. 

A hand without a thumb lacks about half its 
usefulness. A hand without index finger and 
thumb is nearly useless. Even the smallest portion 
of the distal phalanx lost from the tip of any 
finger constitutes a lamentable loss to trained 
hands. It is, therefore, increasingly desirable to 
use all possible skill when faced with the problem 
of preserving or reconstructing crushed fingers. 

The goal of all amputations is the production 
of a useful stump. Useful, in the case of fingers, 
means retained length, conservation of move- 
ments, and preservation of as many of the special 
sensory end organs in the skin and the pulpy 
tissues of the flexor surface as possible. A single 
finger or adequate stump of finger capable of 
some movements and function is better than an 
artificial hand. Another consideration, especially 
in traumatic injuries, is the prevention of infec- 
tion. A supervening infection can vitiate the 
most promising work of repair. 


In preparing a finger for operation, cleansing 
of the hand of grease and dirt should be done in 
the usual way. An antiseptic may be applied to 
the skin up to the area crushed, but not to the 
wound itself. Then the finger to be amputated is 
draped with a towel so that all the remaining 
fingers are carefully and completely covered. 
Figure 1 illustrates this method. Thus the 
chances for infection by contamination are 
reduced. 

Amputation through the distal phalanx may 
often be avoided by transferring a full thickness 
skin graft from the thigh and covering the severed 
end, particularly when the injury consists of a 
severance by a sharp instrument or cutting tool. 
Another method which is occasionally found suc- 
cessful, especially when the cut is through the 
nail, is a plastic bridge flap from the finger itself 
(Fig. 2). A small incision is made across the front 
of the finger a short distance from the severed 
end, and then the tissue is drawn over the end 
of the stump and sutured skin to skin. The 
resulting defect is then immediately covered by a 
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Fig. 1. Method of draping the finger for operation. The 
hand is placed upon a sterilized towel in the manner shown 
in the insert. The towel is folded back isolating the finger 
but covering all the other parts of the hand and wrist 
when it is folded over the back of the hand. 
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WILLEMS: AMPUTATION OF THE FINGERS 


Fig. 2. Method of repairing the tip of a finger by plastic 
bridge flap. A, skin incision partly encircling the finger. 
B, Plastic flap drawn over the end of the stump, covering 
the tip, but leaving a small skin defect at the point of the 
arrow. The defect is covered with a skin graft. 


thin graft. Such repair has the advantage of 
placing an adequate pad over the end of the bone 
and of preserving the stump to its fullest possible 
length. 

Crushing injuries of the fingers usually occur 
during work, when the patient’s hands are more 
or less dirty. Such an injury is almost sure to 
become infected unless certain essential precau- 
tions are taken. Not only may the injured part 
become infected, but the entire hand, after ampu- 
tation, is likewise exposed to infection. It is of 
prime importance to do the necessary amputation 
just as soon as possible after the injury. One 
should never wait until the following day. The 


infection may enter the lymphatics and proceed 


toward the hand in a few hours. Early amputation 
often avoids this. 

Equally important is the method of operation. 
Under no circumstances is any undercutting or 
upward dissection of the crushed tissues done. 
The finger is prepared for operation in the usual 
way and a tourniquet applied around its base. 
Then a large cutting needle is passed through 
the torn tip once or twice, carrying a heavy silk 
worm gut suture. This is not tied, but_a forceps 
clamp is applied to it so that secure traction can 
be made distally in the long axis of the finger 
(Fig. 3A). By this means the part to be ampu- 
tated is at all times under control, is easily and 
accurately handled, and at no time has the 
surgeon any need to touch the contaminated 
crushed tissues with his gloves, nor any instru- 
ment except the needle which is immediately 
discarded. Instead of the large suture a towel 
clip may be used for the same purpose. An 
assistant holds and handles the suture in such a 
way that there is no contact between the crushed 
finger and any of the other things involved in 
the operation, thus avoiding contamination and 
subsequent infection. 


Fig. 3. Method of amputating the distal phalanx. 
A, Suture passed through the crushed tissues for traction 
and control; lines of incisions. Note slight bevel of the 
dorsal and volar incisions, and the notch joining the two 
incisions on the side. B, Suture of the stump. Note par- 
ticularly the deep central suture, which is placed first, and 
the two deep lateral sutures, which must include the 
digital arteries and are, therefore, directed laterally. Note 
also the two superficial coapting sutures. C, Side view of 
sutured stump. Note position of the suture line well back 
on the tip of the stump, and the adequate soft pad over 
the end. 


In doing the actual amputation the finger is 
pulled out straight and the knife is placed squarely 
across it on the flexor surface, just 1 millimeter 
proximal to the torn tissue, and then a single cut 
is made down to the bone, slightly slanting 
proximally (see Fig. 3A). Thus the knife will 
pass only through healthy tissue, leaving all the 
crushed portion distally. Then the dorsal cut is 
made in the same way, but its flap is made 
shorter by about one-third the thickness of the 
finger. This is for the purpose of allowing the 
volar flap to extend over the end of the stump. 
The ideal flaps are of such length and pattern 
that the line of union will curve across the end 
in the same position where normally the finger 
tip joins the finger nail (Fig. 3C). Both of these 
cuts are made straight across and slanting only 
slightly proximally, no attempt whatever being 
made to encircle the finger. The volar incision 
will be considerably deeper since the bony phalanx 
lies close under the dorsal surface. This will give 
the proper relation between the two flaps as to 
length and thickness. The two flap incisions are 
then joined on the two sides by small notches, 
one on each side, cut as outlined in Fig. 3A. 
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Each of these incisions should be made cleanly 
with a single application of the knife, so that all 
of the soft tissues will be divided and the bone 
exposed, ready for cutting across with the bone 
forceps. This is done high up in the incisions but 
undercutting is not necessary. The cut end of 
the bone must be smooth, and if spicules are 
present they should be carefully removed. 

Closure of the flaps is simple. The sutures may 
be dermal, fine silk, or fine silkworm gut. The 
first suture is placed in the center, quite deeply; 
then one suture is placed on each side so as to 
close the notch which was cut to join the dorsal 
and volar incisions, as indicated in Figure 3B. 
Two superficial coapting sutures finish the clo- 
sure. No catgut is used since the vessels are 
caught in the two deep lateral sutures if they 
have been placed properly and carried deep 
enough to include the digital arteries. Hemo- 
stasis will be complete and healing will be by 
first intention. The stump will be smooth, 
rounded and well padded, and the line of union 
of the flaps will be an inconspicuous scar, well 
back on the tip of the stump. 

If the line of amputation is through one of the 
interphalangeal joints, the skin incisions are 
exactly the same, after which the joint cavity is 
opened on the dorsum with the knife when the 
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distal part has been placed in flexion. In this way 
the joint cavity is easily located and the process 
is made easy to perform. 

Tendons in the fingers have their attachments 
at the bases of the bony phalanges. By saving 
the base of the middle phalanx, the attachment 
of the sublimis tendon is preserved. And by 
saving a portion at the base of the distal phalanx, 
the attachment of the profundus tendon is left 
intact. Disarticulation through the proximal 
interphalangeal joint as well as severance through 
the proximal phalanx will leave the stump with- 
out tendon control. This should be avoided if 
possible. 

Disarticulation through the metacarpophalan- 
geal joint is followed by an unsightly result. This 
is to be preferred, however, to resection of any 
part of the metacarpal bone. The usefulness of 
the palm of the hand is greatly dependent upon 
the integrity of the normal relationships of the 
heads of all the metacarpals. The removal of a 
metacarpal, or even a portion of its head is bound 
to interfere greatly with the function of the hand. 


SUMMARY 


A technique for amputation of the fingers is 
described which aims at reduction of infections 
and the formation of a useful stump. 
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CHARLES JEFFERSON MILLER 


T is with profound regret that SuRGERy, 
| GYNECOLOGY AND OBSTETRICS records the 

recent death of one of our country’s great 
surgeons, Dr. C. Jeff Miller, a regent of the 
American College of Surgeons and past presi- 
dent, 1930-1931. 

Long a leading figure in American gyne- 
cology, a fellow and officer of the American 
College of Surgeons, the American Gyneco- 
logical Society, American Medical Association, 
and member of many other national and local 
medical and surgical societies, he lent dignity 
to them all. As professor of gynecology at 
the Medical School of Tulane University and 
Touro Infirmary at New Orleans he exerted a 
profound influence on the surgery of the 
South and was recognized as one of its most 
able exponents. A native of Tennessee, his 
Southern culture, courteous manner, and phil- 
osophic attitude surrounded him with hosts of 
friends who admired him and loved him. To 
his family the Editorial Staff of the Journal 
extends its deepest sympathy. 


SURGERY, SPECIALTY SURGERY, 
AND “PLASTIC” SURGERY 


HE term “general” as applied to a sur- 
| geon indicates neither the quality of 
his work nor the extent of his endeav- 
ors, but implies a basic grasp of medical and 
surgical principles that permits development 
along any chosen line of practice, as well as a 
dominant concern for the activities and the 
well-being of the body as a living unit and for 
its subjective functions. Because the machin- 
ery of these vitalizing subjective functions is 
housed in the cavities and in the peripheral 
bulk of the whole body, the devotees were 
called “‘general surgeons,” in distinction to 
the on-coming specialist who is more inter- 
ested in one or more objective functions such 
as sight, hearing, locomotion, reproduction, 
esthetic appeal, etc. However, all body-parts 
and functions are so interdependent in action 
and being that in their care independent 
fields of practice cannot obtain. The buccal 
mucosa, the eye, or the larynx may first 
manifest symptoms characteristic of a distant 
lesion, and the otolaryngologist, for instance, 
assumes responsibility in commonly occurring 
infections prone to extension into the cranial 
cavity, the lungs, or the blood stream. 
Breadth of vision is essential to good prac- 
tice in any field and is fostered by broad study, 
broad opportunity, and broad observation. 
Concurrently these also foster realization of 
the value of concentrated effort, and in this 
realization all specialization has its inception. 
All surgical specialties rest upon fundamental 
principles that were guiding formulas to the 
older surgeons and still are to those of the pres- 
ent day. 
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It may be advanced, even while lacking 
statistical confirmation, that there is more 
effective specialization practiced within than 
outside the general surgical field, for few, if 
any, responsible surgeons will today claim to 
do well all kinds of surgery in all parts of the 
body. One of the most widely useful instances, 
and a common one, is the surgeon who treats 
only the more ordinary affections, but in 
nearly all parts of the body. He who limits 
his care to any and all affections of certain 
individual structures or geographic areas is 
another example of a general surgical speciali- 
zation, and a third is he who does a particular 
type of surgery, or treats a particular type 
of disease, deformity, or injury in one, any, 
or all areas. , 

These are instances of discretionary self- 
limitation which, in practice, averages less 
sharply defined than when it is a mandate of 
a conventionalized specialty. The earlier con- 
centration in effort that has become the ac- 
cepted procedure of the latter begets a greater 
exactitude which is compensatory just so long 
as the purpose and scope of this or that par- 
ticular limited training is adhered to. How- 
ever, in all lines of surgical endeavor a few 
men will show a flair for outstanding con- 
structive work, and in certain fields the results 
may be so striking as to bring a disproportion- 
ate return in recognition and opportunity. 
Then, unless this exaggerated confidence is 
met with honesty and sound judgment, dis- 
appointment or disaster may ensue. Such 
sequences are not unknown in connection 
with the so called new, overpublicized and 
often half-baked “‘plastic surgery”’ which, as 
a specialty, concerns itself chiefly with sur- 
face and contour, confines its activities to no 
particular area, and to which none of the 
segregated specialties can substantiate pro- 
prietary rights. It does conserve chiefly the 
objective functions, sight, hearing, ease of 
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movement, reproduction, esthetic appeal, etc., 
but it is also directly or indirectly applicable 
to many of the subjective functions. The 
basic factors which influence healing are the 
same in all types of surgery, and, except for 
simple ligations, incisions, and guillotine am- 
putations, the transfer and molding of the 
tissues are an essential part of nearly all sur- 
gical operations. Further, as many of the 
steps may tax the subjective functions to the 
limit of endurance, this surgery can be best 
and most safely done only when shepherded 
by all possible precautions that surgery can 
provide. The title “contour surgery” would 
be more individualistic, but our analysis is 
not given to provoke controversy over an ac- 
cepted name but rather to accentuate the 
relation of this specialty to the whole surgical 
scheme, and that when practiced on a broad 
scale it should again be classed as a general 
surgical specialty. Orphaned in the passing 
of the older surgery, later recognition was 
long withheld, owing partly to the distrac- 
tions incident to the establishment of the 
aseptic era, and to a greater degree to the 
persistence of a very old and deep-rooted 
prejudice of the surgeon against prostituting 
his art to esthetic appeal. It took a World 
War to awaken a rather unprepared profes- 
sion to the need of and the opportunity for 
this work being well performed. This war 
need was partly met by a few general surgeons 
who had previously fancied this work, but 
chiefly by individuals from among the rhinol- 
ogists, the gynecologists, and theoral surgeons. 
whose more exacting technical habit made a 
convenient foundation upon which to build. 
Working in close association with the general 
teams they quickly learned to spread their 
gift widely and have remained outstanding 
figures in post-war civilian practice. 

In spite of later conscientious efforts to give 
on-coming aspirants this necessary double 
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training, no widely applicable and satisfactory 
plan has yet been emphasized. There is nec- 
essarily something approaching a gift back 
of its higher flights which cannot artificially 
be called into being, and without a natural 
flair the work cannot go beyond standardized 
mediocrity. Given the combination of ability 
and the will-to-do, both quality and facility 
of production can be stepped up indefinitely 
by training and circumstance. 

Can we not, in controllable civilian prac- 
tice, duplicate the features that proved pro- 
ductive in the haphazard of war surgery? 
There is the same need with also the same 
material, and equally appropriate circum- 
stances: an increasing multitude demanding 
surgery that might better their social, busi- 
ness, or industrial circumstances. And there 
are surgeons anxious to meet this need, and 
everywhere highly organized surgical services 
in which opportunity and non-hampering 
guidance could be given with mutual profit. 
The first essential is the choice of material, 
and in this the ring of the metal, not the mold 
in which it has been cast, should be the chief 
guide. 

Next in importance is maintenance of close 
and mutually satisfactory working co-opera- 
tion both with the general surgeons and the 
other surgical specialists. This association 
will also widen the potential sources of future 
practice. It is particularly important in those 
borderline cases which overlap—the no-man’s 
land frequently lying between more conven- 
tionalized spheres of practice, where the pa- 
tient may become the victim either of un- 
conscious neglect or misdirected enthusiasm. 
Thirty-six per cent of the cases coming to our 
own service last year could have been ticketed 
as surgical junk as the result of our own or 
the other man’s lack of foresight in planning 
or execution, or both. Group co-operation 
begets a surgical spirit, and the latter is 


somewhat adverse to the habit of sequestered 
operating, especially by those who avail them- 
selves of the opportunity of other clinics. 

Some, by choice, work on very narrow lines, 
their success depending upon personality, 
skill, salesmanship, and reputation. Quite a 
number do this as routine work in a special 
field, but for the on-coming the greatest op- 
portunity will be for those who are prepared 
to do the work in any area. For the other- 
wise qualified man, limited in basic surgical 
training and experience, nothing can give more 
comfort and safety in a gradually expanding 
field than the co-operation of a trained house 
staff. The latter should also prove the most 
fruitful source from which to choose the associ- 
ate who is to extend the number of his produc- 
tive years; and the wise man will do this before 
his utility becomes but aname. If he waits until 
he has only his place to give, then he cannot 
complain should the associate show anxiety 
to replace him. Reading, personal experience, 
and clinic visiting will register in the long 
run, but acquired academic degrees bring 
nothing more than entrée to these training 
camps, for operative surgery is essentially a 
postgraduate study. 

To be productive this staff assignment must 
be a consistent fact, not merely nominal, and, 
even while developing, the encumbent must 
eat, and might aspire to rearing a family. An 
empty stomach is a great urge to industry 
but may tend to lower quality; therefore, 
some sort of provision for maintenance might 
not only be helpful but necessary. 

There has been a disposition to relegate 
this work to housemen or to those considered 
not quite equal to making good on real sur- 
gery, or to regard it as purely a matter of 
technique, either of which is unfortunate. 
While most surgery gets by on functional 
results, this must stand or fall not only upon 
its approximation of normal or ideal surface 
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and contour, but also upon compassing a 
psychology that may be most difficult either 
to interpret or to satisfy. The casual request 
for this or that may be a timid expression of 
the deepest of heartfelt desire. Usually our 
best is none too good, and often the very best 
could not really satisfy. 

In spite of the above, the effort is usually 
well worth while, if we evaluate results in 
terms of remunerative employment, restored 
self-confidence, and of greater accomplish- 
ment; in terms of compensation and liability 
expenditures; and in terms of better health and 
of happiness to be won through surgery. 

Vitray P. Brar. 


VAGINAL HEAT TREATMENT OF 
PELVIC INFECTIONS 


“A\HE application of heat as a means of 

f | treating infections of the pelvic viscera 
of women is recognized as a useful 
therapeutic procedure. In 1931 appeared the 
report of the use of a heat regulating machine 


designed by Elliott. This was received with 
considerable enthusiasm and the method was 
given a trial by many individuals and institu- 
tions. Attention was drawn in the lay press 
to the use of this apparatus and the general 
impression seemed to be that an agent had at 
last been found to cure all infections peculiar 
to the female genital tract. Experience has 
naturally proved this to be untrue. With this 
realization it may be that a reaction against 
this method of therapy has set in. 

A sincere effort has been made to evaluate 
accurately the position of this apparatus in 
gynecological practice. As has been stated 
elsewhere, regardless of the source of heat, the 
general rules of treatment of pelvic infections 
of women have not been altered by any inno- 
vation in treatment, unless fever therapy for 
gonorrheal infections is excepted. To say that 
every woman with a pelvic infection will be 
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cured by the use of the vaginal heat treat- 
ments, regardless of all other factors, is ob- 
viously erroneous; or to specify that a given 
number of treatments is the rule for a given 
type of infection will not in the final analysis 
be borne out. 

Bacteria differ in their susceptibility to heat. 
The gonococcus is much more heat labile than 
the streptococcus. However, there are cases 
of gonorrheal infection in which the condition 
has resisted not only adequately administered 
vaginal heat treatments but an ordinarily 
sufficient number of well tolerated treatments 
in the fever cabinet. Heat alone, therefore, is 
not sufficient treatment in such cases. 

The anatomical location of the infection in- 
fluences response to vaginal heat treatment. 
A high-lying tubo-ovarian infection responds 
less readily than when such a condition is pro- 
lapsed in the cul-de-sac. Pelvic cellulitis or 
parametritis with extensive involvement of 
the perirectal tissues often responds slowly, 
because heat administered through the vagina 
cannot be adequately applied. It is possible 
also to employ a rectal applicator for the ad- 
ministration of heat to the pelvic viscera. This 
approach may be used for those patients who 
tolerate vaginal distention poorly or for those 
patients whose lesions are so situated that 
sufficient contact with the involved viscera 
cannot be secured through the vagina. 

The resistance or state of the patient’s im- 
munity to the given infection of course plays 
an important part in the course of the disease. 
There are other factors also to be considered 
in the treatment in a given case of pelvic in- 
fection, such as the age of the patient, extent 
of involvement of tissue, and the acuteness 
and chronicity of the condition. 

It seems fair to state that vaginal heat 
merits use in the treatment of pelvic infections 
of women, and that such treatment should be 
continued if improvement occurs. There are, 
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however, certain points regarding treatment 
by this method which merit discussion. Some 
patients are intolerant to vaginal distention 
sufficient to afford an area for absorption of 
heat. If the applicator is not distended, and if 
distention is not maintained throughout the 
treatment, no amount of heat will avail. 
Pressure is therefore a vital factor in the 
proper dissemination of heat. Pressure suf- 
ficient to distend the upper portion of the 
vagina and sufficient to apply the applicator 
to the cervix and vaginal fornices is an ab- 
solutely necessary condition to any degree of 
temperature, and if a patient will not tolerate 
this necessary pressure, one may as well dis- 
continue this form of treatment. When suf- 
ficient distention has been secured, the 


temperature employed is that which can be 
tolerated by the patient. . One is always sus- 
picious of the patient who says that the treat- 
ment is entirely comfortable. A check-up of 
conditions will usually reveal inadequate 
pressure. It is a fair rule to look for slight 


discomfort during the course of treatment. 
The pressure indicator on the machine is of 
some use in avoiding excessive pressure and 
definitely of use in noting changes in pressure 
indicating a faulty return of water. The best 
guide to proper distention, however, is palpa- 
tion either through the vagina or rectum. 
This allows one to gauge accurately the 
sufficiency of distention. 

Too much emphasis may be placed on the 
temperature. An ideal of 130 degrees F. ‘has 
been advanced. The number of women who 
will tolerate this temperature with sufficient 
vaginal distention are few. Investigation of a 
patient who is tolerating 130 degrees F. with- 
out difficulty will often reveal a collapsed, or 
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at best very incompletely distended, bag. A 
temperature of 115 degrees F., for example, 
with adequate distention is more efficacious 
by far than attempting a higher temperature 
that must be given at lower pressure. Women 
will vary greatly in their tolerance to heat and 
this tolerance must be determined for each 
patient. Treatment based on these premises 
will lead to efficiency in the application of 
heat, and the results which may be expected 
of heat will usually be obtained. 

If the treatment is properly given, sig- 
nificant damage to the vaginal mucous mem- 
brane or cervix does not occur. True, the 
vaginal wall is reddened after a treatment, 
blebs are common, and actual erosion may 
occur, and it.is therefore well to make an in- 
spection from time to time. Skipping a treat- 
ment may occasionally be advisable. In the 
period of active ovarian function, however, 
little damage is encountered. For women 
beyond the menopause who have an atrophic 
vaginal mucous membrane and a contracted 
vagina, treatment by this method is to be very 
carefully observed and is, I believe, generally 
undesirable. Fortunately, the necessity for 
treatment at this time of life rarely occurs. 

It seems fair to conclude on the basis of 
experience that heat may be conveniently, 
safely, economically, and efficiently applied to 
the vagina by this means. The method has 
seemed to us satisfactorily to fill that réle 
which heat may be expected to play in the 
treatment of pelvic inflammatory disease of 
women. That this réle may be played by 
other methods is without doubt true. It is to 
be remembered that heat represents only one 
phase of treatment of pelvic infections. 

LAWRENCE M. RANDALL, 
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WILLIAM HOLLAND WILMER . 
1863-1936 
And when he fell, at sunset, he went down 
As when a mighty cedar, green with boughs, 
Goes down with a great shout upon the hill 
And leaves a lonesome place against the sky. 
——Edwin Markham. 
HE sudden death on March 12 of Dr. William Holland Wilmer leaves its 
“lonesome place” in the ranks of pioneers in the science of ophthalmology 
and surgery of the human eye. Of first importance in his profession,—as 
operating technician and teacher, he kept his dynamic and winning personality 
to the sunset of his days, and passed from this life laden with all the honor in the 
power of grateful patients and respecting colleagues to bestow. 

For many years I was associated with Dr. Wilmer, first as student, later as 
friend and colleague; and I find it difficult to write of him with the calm and dis- 
passionate pen of a true biographer. His skill as an operator, his aptitude for the 
speedy technique so necessary in many eye operations, in addition to his rare 
ability as an inspired clinician and his unusually keen flair for imparting his 
knowledge made those of us who studied under him feel fortunate indeed. 

Dr. Wilmer’s career ran true to the promise of his distinguished ancestry. He 
was the son. of the Right Rev. Richard Hooker Wilmer and Margaret Brown 
Wilmer. His father was the Protestant Episcopal Bishop of the diocese of Ala- 
bama. Their son, a native of Powhatan County, Virginia, born August 26, 1863, 
had the best of youthful educational opportunities, and he made the most of 
them. He received his medical degree from the University of Virginia in 1885. 

He went immediately into an interneship at Mt. Sinai Hospital in New York, 
where he served for 18 months, the first part of the time in general medicine, and 
later as resident in surgery. He then became an assistant to Dr. Emile Greening 
in private practice, and at the same time was able to teach at the New York Poly- 
clinic Hospital. Later he became connected with the clinic of Dr. Agnew, the 
ophthalmologist in New York. It was during this period that he attended his own 
first private patients. 

In the fall of 1889 he actively entered the field to which he was to devote his 
life’s energies and began the practice of ophthalmology in Washington, D. C. 
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Rapidly, through his manifold abilities, he achieved such distinction in his pro- 
fession that honors were heaped upon him. He found time from his busy practice 
to be professor of ophthalmology at Georgetown University and at the same time 
surgeon of the Episcopal Eye, Ear and Throat Hospital in Washington. In 1919 
Georgetown conferred on him the degree of LL.D. The last degree that Dr. 
Wilmer was to receive was that same mark of honor, given by the Johns Hopkins 
University only a few weeks before his death. 

From his first days as a practitioner Dr. Wilmer had had a splendid command 
of languages and had added to his first income by translating for some of the older 
surgeons. As the years went by, he was able to travel in Europe and visit the 
famous clinics there, including Morfield, in England, and at the famous clinic in 
Vienna of the great Dr. Adolph Fuchs, whose intimate friend he became. 

Dr. Wilmer was, at the outbreak of the World War, a lieutenant in the Army 
Medical Reserve Corps. He was immediately commissioned as major, and placed 
in charge of the Air Service Medical Research Laboratories at Mineola, Long 
Island. As a director and inspiring force for those engaged in original research 
there he attained such recognition that in August; 1918, at the request of General 
Pershing, he was sent to France to become the chief of the Army’s overseas medi- 
cal laboratories. He left the service with the rank of brigadier-general. He was 
awarded the distinguished service medal on the citation of General Pershing. 
Later, in 1924, he was made a commander of the French Legion d’Honneur. 

Following his war service, Dr. Wilmer re-entered his private practice at 
Washington, which he renewed with an ever-growing success. So many were his 
distinguished patients that when, in later years, he moved to Baltimore his 
examination chair was dubbed by the students the “‘ Presidents’ chair.”’ Five of 
the chief executives of the United States had sat there as Dr. Wilmer’s patients. 

It was strange, to those of us who knew Dr. Wilmer intimately, how occurred 
the growth of the public recognition of his greatness as an operator, diagnostician, 
and clinician, for he abhorred personal publicity and his professional life and 
works he attempted to keep a closed chapter, save as admiring associates might 
make them known. 

In fact, it was indicative of this aversion to personal promotion that he be- 
came violently opposed to the use of the telephone. He insisted that telephoning 
was a waste of time. All his appointments had to be made by letter, and he was 
meticulously on time. His patients entered his office, one might say, on the stroke 
of a bell. His busy office in Washington had a silent telephone and there was no 
listing in the directory. At least from the time he came to Baltimore until his 
death, he rarely ever engaged in a telephone conversation. 

For lack of time Dr. Wilmer was not able to gratify as fully as he would have 
liked his own urge for ophthalmological research. Yet he recognized keenly the 
need of original inquiry in the field of the human eye, and ever bent his efforts 
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toward providing greater opportunities for others who came under his tutelage. 

In 1922 his ability and sincere devotion to his patients crystallized into such 
an opportunity. A group of those he had served joined together and raised a fund 
of $3,000,000 known as the William Holland Wilmer Ophthalmological Fund. 
This sum was used in the building of a model structure at the Johns Hopkins 
Hospital. It was named the Wilmer Institute and in 1925 Dr. Wilmer was in- 
stalled as its director, also as professor of ophthalmology and ophthalmologist- 
in-chief of the Johns Hopkins Hospital. 

This institution Dr. Wilmer made a living monument to his work and ideals, 
as he saw to it that no effort was spared to provide within its walls every possible 
aid to research. The most scientific and delicate problems of the science of 
ophthalmology were given to the research workers who joined the staff of the 
Institute. They labored under the direct guidance and inspiration of Dr. Wilmer, 
who spent long hours in the laboratories. From these laboratories have come 
many valuable contributions, responsible in no small measure for much of the 
advance made in ophthalmology during the past decade. 

Significant of the humanity and generosity of the character of the man. Dr. 
Wilmer insisted that at least three-fourths of the beds at the Wilmer Institute 
should be for charity patients. He made his daily rounds of these wards and 
performed many of the complicated operations on those who were without funds. 
On the occasion of such operations, the entire staff of the Institute would attend 
as would many of the younger men from other departments of the hospital. 
Attendance at these events were experiences that stand vivid in the memories of 
us all. 

As the years swept on, the Wilmer Institute grew in service to humanity and 
in importance to the profession with amazing rapidity. Patients came from all 
over the world. From many nations poured the requests for posts on the house 
staff. 

Although he had never been a prolific writer, Dr. Wilmer for years had 
dreamed of what was to be his monumental literary contribution to medical sci- 
ence,—his Aélas of the Eye. With the services of an unusual house artist at his 
command, whom he had trained to use the ophthalmoscope, and in possession of 
a wealth of most extraordinary material from his own clinical experience, few 
members of his professional specialty were equipped as he was for such a task. 
He devoted many hours getting together the outline of what was to be this work, 
and months and years of labor went into its actual production. In July of 1934 
it was given to the profession,—a volume of impressive value, containing 100 
illustrations of fundi in full color, each with the author’s description and com- 
ment on the opposite page. 

This work was not only an important contribution to ophthalmological 
knowledge, it was a practical working out of what had long been Dr. Wilmer’s 
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principle of teaching and practice. He always had impressed on his students the 
value of picturizing what they saw within the eye and on the surface also, in mak- 
ing examinations and diagnoses. He developed a set of rubber stamps which 
could serve as a sort of series of outline maps of the normal exterior and interior 
surfaces of the eye. In making clinical records it was his teaching and practice 
to use these stamps, subsequently marking them so as to record infallibly the 
various abnormalities observed. Thus Dr. Wilmer’s Alas was another case of 
“‘hewing to the line” in following the precepts learned in his long and successful 
practice. 

The honors that have come to Dr. Wilmer, both before and since his retire- 
ment from the Hopkins at the age of seventy, have been many. Perhaps the 
climax of these was the occasion of the opening of the Institute. This was con- 
ducted with much formality and ceremony, and many of Dr. Wilmer’s dis- 
tinguished patients and the humbler ones as well held a reunion as the building 
was formally dedicated. Perhaps, however, to Dr. Wilmer there was no greater 
honor than that his friend of long standing, Dr. Fuchs, made the long journey 
from Europe to address the throng assembled on the lawn before the Institute. 

In addition to the LL.D. degrees he received from Georgetown (of which he 
was a Regent) and from the Johns Hopkins, he was given the Sc.D. by Princeton. 
He also found time for many associational activities, in most of which he took 
great interest, and in some of which he served as active leader. 

He was a member of the board of directors of the National Committee for 
the Prevention of Blindness and of the Advisory Committee for the Prevention of 
Hereditary Blindness. He was a fellow of the American College of Surgeons and 
a member of the editorial staff of this Journal, its official organ, a member of the 
National Institute of Social Science; of the Committee on Mental Hygiene; 
honorary member of the Oxford Ophthalmological Society (England) ; Hungarian 
Ophthalmological Society; Chicago Ophthalmological Society; and the Saranac 
Medical Society. He was a member of several patriotic organizations and vet- 
erans’ groups. 

Dr. Wilmer had served as president of the American Ophthalmological So- 
ciety, of the Army and Navy Air Service Association; the Medicai Alumni of 
the University of Virginia; Association of Military Surgeons of the United States 
and the Society of the Cincinnati of New Jersey. 

He was ever active in the church and took a considerable part in the up- 
building of the Protestant Episcopal Cathedral in Washington. He was buried 
in the Chapel of St. Joseph of Arimathea at the Cathedral. One of the honors of 
which he was most proud was his award, in 1932, of the decoration of the Angelo 
Secchi Academy of Science at Georgetown University. 

His personal life was as full and felicitous as was his professional career. In 
1891 he was married to Re Lewis Smith of Pennsylvania. She and their three 








904 SURGERY, GYNECOLOGY AND OBSTETRICS 


children, Richard Hooker and William Holland, Jr., and Mrs. Russell E. Sard, 
survive him. 

Dr. Wilmer and Mrs. Wilmer were both passionately fond of gardening. 
About equally distant from Washington and Baltimore—at Boyce, Va., in the 
heart of the apple country—they found a lovely farm in a shady valley fronting a 
fine view of a nearby mountain ridge. There Dr. Wilmer began his collection of 
evergreens which has been declared without a parallel in this country. He grew 
and tended with care almost every variety cultivable in the Virginia latitude. 
Knowing of his work, the federal agricultural authorities leaned on his knowledge 
of evergreen trees and oftentimes it was he who first determined whether im- 
ported varieties were cultivable in the United States. When the Adlas of the Eye 
was finished, it was Dr. Wilmer’s intention, indeed, to write an authoritative 
work on evergreen culture. It is unfortunate that much of the priceless tree lore 
he acquired during the years passed away with him. 

Indefatigable in his profession, and with this avocation as a means of relax- 
ing from the normal fatigue of his enormous activity, Dr. Wilmer went to his 
death without the usual curbings and circumscribings that we term ‘declining 
years.” In fact, on Tuesday, March 10, two days before he died, he had scheduled 
a list of operations for the day. Friends in Washington had urged him to hold a 
meeting at his Washington home at which could be organized a branch Society 
for the Prevention of Blindness in the national capital. 

Dr. Wilmer postponed all his operations except one, Tuesday afternoon. He 
held the meeting, and the organization was formed. Two days later he was pre- 
paring to go to his office for his usual busy day when he was fatally stricken. 

The death of Dr. Wilmer is a severe loss to ophthalmology. But to those of 
us who had the rare privilege of working with him, the loss is that of our truest 
friend. Cecm. H. Bactey. 
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T would be difficult to find a group more qualified 
| to write a treatise on the stomach and the duo- 

denum than Eusterman and Balfour!. Although 
thirteen other members of the Mayo Clinic have 
contributed chapters, the bulk of the work is by 
these two authors. The chapter on the physiology 
of the stomach and duodenum, while written by an 
author well versed in this field, is too brief and in- 
complete and occupies too small a portion of the 
relatively large volume. -It is the hope of the re- 
viewer that in subsequent editions it may be con- 
siderably expanded. Mann has given an excellent 
summary of his own very important experimental 
work on the pathogenesis of ulcer. The pathology of 
the stomach and duodenum is ably discussed and the 
commoner lesions beautifully illustrated. As might 
be expected, the bulk of the volume is devoted to 
the clinical picture, the diagnosis, and the treatment 
of gastric and duodenal ulcer and carcinoma. The 
more infrequent lesions are, however, given thor- 
oughly adequate consideration. In the opinion of 
the reviewer, the book is by far the best in its field 
and the authors merit the thanks of both the phys- 
iologist and the clinician for their detailed and 
painstaking contribution. It gives the reader access 
to the wealth of experience, observation, and medi- 
cal and surgical judgment of a great clinic. It will 
enjoy a wide circulation and perform a most useful 
service. LEsTER R. DRAGSTEDT. 


Ts title of Bailey’s volume? well indicates its 
content. A profusely, well illustrated book, it 
attempts to cover the vast field of objective surgical 
diagnosis in a manner heretofore seen only in larger 
volumes. Rather than a complete text, it endeavors 
to cover its ground in outline form; a major criticism 
would be of the author’s effort to condense a large 
subject into too small a text. 

The early portion of the work, dealing with 
elementary physical signs such as the head, neck, 
breast, tumors, ulcers, etc. is excellently presented 
in detail. There is some loss of balance in the latter 
part of the book in the handling of the major surgi- 
cal conditions, particularly the acute and chronic 
abdomen, inasmuch as it gives the reader the sense 
of an important group of subjects intentionally 


‘Tue Stomach AND Duopenum, By George B. Eusterman, M.D., 
F.A.C.P.,and Donald C. Balfour, M.B., M.D. (Tor.), LL.D., F.A.C.S., 
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shortened through an effort to complete the text in 
a limited space. 

The difference in approach between ours and 
English methods is occasionally manifest, but this is 
surprisingly well submerged. It is perhaps most 
noticeable in the mention of certain physical signs 
and methods that are not emphasized in our teach- 
ings, but such is only in the point of emphasis and 
not in regard to interpretation. 

The author has reduced his subject exceptionally 
well to a concise, pointedly illustrated compens 
form, and as such it should prove an attractive refer- 
ence book for the student and practitioner. 

MARSHALL DavIsoON. 


6 Beoncy Karsner’s Human Pathology® appears in a 
new edition—the fourth in 10 years—is suf- 
ficient evidence of its merits. Revision of a textbook 
of pathology involves more than the mere addition 
of new material. A comparison of this edition with 
earlier ones reveals many changes in arrangement 
and in the amount of space allotted to different 
subjects. On the whole, these changes have been 
improvements. Much new material has been incor- 
porated in this edition, especially in the chapters on 
glands of internal secretion and on tumors. The 
latter chapter has been almost entirely rewritten. 
The amount of new material added is indicated by 
the inclusion of over three hundred new references 
in the bibliography. The bibliography is worthy 
of special mention. It is more extensive than that 
in any other American textbook of pathology. For 
example, the bibliography on “Tumors” contains 
192 titles, on the ‘Alimentary Canal,” 209 and on 
the “‘Ductless Glands,” 217. The usefulness of the 
bibliography is greatly increased by the inclusion 
of the complete title of each reference. 

Although this is essentially a textbook of gross 
and microscopic pathology, the author does not 
neglect the functional disturbances which result 
from the structural changes induced by disease. 
Such a book is a dependable, needed, and safe guide 
at a time when so much emphasis is being placed 
upon pathological chemistry and physiology to the 
neglect of the more fundamental structural changes. 
Gross and microscopic pathology are still the solid 
base upon which any science of disease must rest if 
it is to have a secure foundation. The present volume 
presents pathology as such a foundation together 


* Human Patuotocy; aA TexTBooK. By Howard T. Karsner, M.D. 
With an introduction by Simon Flexner, M.D. 4th rev. ed. Philadelphia 
and London: J. B. Lippincott Co., 1935 
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with parts of the superstructure of disturbed chem- 
istry and function, thoroughly integrated and inter- 
related, as they should always be, with their basic 
structural causes. The author has shown an ade- 
quate sense of proportion and of the relative impor- 
tance of the different phases of pathology, and has 
thus produced a well balanced book which can be 
heartily commended to internists, surgeons, and 
medical students. J. P. Stwonps. 


MaAxY years of experience in teaching students 
has qualified the authors especially well to 
write this latest book on otolaryngology. Bearing 
in mind the problems confronting a student of oto- 
laryngology, Imperatori and Burman! have en- 
deavored to present their subject in outline and 
readable form, placing special emphasis on and 
describing in detail the more frequently encountered 
conditions, and mentioning only briefly the less 
common disorders. 

The recent broadening of the field of otolaryn- 
gology has made it necessary to include chapters on 
physical therapy and radiation. These chapters are 
of necessity incomplete, but they serve to rerhind the 
student of such therapeutic aids. The chapter on 
allergy is relatively brief for such a comprehensive 
subject, and the chapter on laboratory aids could 
well be left to a special text. A welcome addition is 
the chapter on diseases of the floor of the mouth 
and salivary glands. 

The book is a one volume work of 700 pages and 
480 illustrations, and is essentially the course given 
to students in the graduate department of Columbia 
University. The format of the text is such as to 
make it easy to read, and the undergraduate should 
find init a useful outline to follow in studying diseases 
of the nose and throat. Joun DELpxH. 


HE book by the Crossens entitled Diseases of 

W omen? was written for the use of students, and 
is limited chiefly to medical gynecology, rather than 
operative gynecology as are most textbooks. 

In general, the book seems to answer the need of 
the student fairly well; it covers the subject and 
we think that the student would make no mistake 
in using it as a guide. Some of the chapters are 
particularly good, such as the one on extra-uterine 
pregnancy. The illustrations are generally clear and 
well chosen, although some of them are not repro- 
duced as well as they were in their original texts. 
The photomicrographs are excellent. There are cer- 
tain particulars, however, in which we think the 
book could be definitely improved. The fault lies 
in some instances probably, in the arrangement of 
the subject matter rather than in oversight. 

A complete picture of a disease entity is not al- 
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ways given; for in this book the diseases of each 
anatomical unit are considered separately. There- 
fore, to get a clear picture of gonorrhea, tuberculosis, 
puerperal infections or childbirth injuries, as exam- 
ples, the student must read disjointed paragraphs in 
many sections of the book. Because of this, per- 
haps, the symptomatology of some of these condi- 
tions is disconnected and the clinical course of the 
disease is not presented as a unit. This lack of unity 
makes the book hard to read; it is more like an 
encyclopedia than a summary of experience. 

The arrangement of the book perhaps accounts, 
too, for the fact that subjects are not always pre- 
sented from the historical viewpoint; when they are, 
reference is made usually only to the work of men 
still living. The student therefore learns little of 
how the information was assembled or who were 
the founders of modern gynecology. The book 
contains no bibliography, and we consider this a de- 
cided loss to those who would like further information. 

The book is too big, 999 pages. We wonder 
whether the particular type of arrangement has not 
contributed definitely to its bulkiness. For example, 
the authors have tried to condense pathology into 
one chapter, but under each subject have been com- 
pelled to repeat the pathology, at times in great 
detail. Similarly, reference must continually be 
made to other parts if the subject matter is not 
repeated. It is possible also that the large amount 
of space given to endocrinology throughout the 
book might be condensed. It is also questionable 
whether a text on medical gynecology should in- 
clude a chapter on the instruments needed to per- 
form a major gynecological operation. 

The chapter on congenital anomalies does not 
refer to the development of the genito-urinary 
apparatus as a unit or to the consequent frequency 
with which urinary anomalies are associated with 
defects in the reproductive organs. In the discus- 
sion of methods of treatment of various diseases, end- 
results are not often mentioned. Symptomatology 
is often abbreviated. However, when the authors 
discuss a subject as a unit, the results are admirable, 
as for example in the chapters on myoma of the 
uterus, on cancer, and on extra-uterine pregnancy. 

The usefulness of this book cannot be questioned. 
One likes to learn the views of others, even when he 
does not always agree. The book would be par- 
ticularly helpful to students whose teachers divide 
the subject matter as it is done in Diseases of 
Women. The ideal book, perhaps, would attempt 
to present the subject matter from both viewpoints, 
so that the student might gain a concise idea not 
only of the pathological processes that affect a 
given organ, but also of disease entities as a whole. 

The book presents an interesting combination of 
the new and the old, its stress on endometritis and 
ergot and the use of rubber tube drainage in pelvic 
abscess carries one back to the days of Laroyenne, 
while the enthusiastic discussion of experimental 
endocrines is a vital question of today. 

LAWRENCE R. WHARTON. 
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[N his book Mechanics of Normal and Pathological 
Locomotion in Man' Steindler presents the sub- 
ject from a physical point of view. The material is 
taken from lectures to students in orthopedic surgery 
and physical education. 

Mathematical sciences are important in physical 
education and in surgery of the locomotor system. 
The author intends to translate theoretical concep- 
tions of physical science into terms of practical 
application. The book presupposes a knowledge of 
elementary physics and mathematics; fortunately, 
it contains a preamble of mathematical laws and 
physical conceptions that apply to the subject of 
human locomotion. The author realizes the gar- 
gantuan size of his undertaking, and that there are 
pertinent facts in human locomotion to which 
mechanical analysis can not be applied. 

The history of the mechanics of locomotion is re- 
viewed from Haller to the present day. The center 
of gravity is studied and its altered position in the 
development of the human race. Stresses and the 
theory of columns are applied to bony structure. 
The powers and properties of normal muscle are 
considered as well as pathological muscles and their 
altered effect in action. The chapter on fatigue and 
recovery is informative and of interest to every 
practitioner. 

The book is divided into two parts, the second 
part being concerned with special mechanics of loco- 
motion. In a study of the spine the structures and 
the active forces are discussed from a mechanical 
point of view. The interpretation of anatomical and 
physiological changes in the spine in the terms of 
mechanics is of practical significance in the prob- 
lem of poor posture and scoliosis. Each individual 
joint is studied as a mechanical problem. There is a 
thorough description of normal walking. The nor- 
mal movements involved in running and in the more 
common competitive sports are analyzed. The 
pathological gait is clearly portrayed by means of 
ingenious sketches. Rationalization of the mechan- 
ics of locomotion is described as an attempt to 
determine the optimal efficiency of the body as a 
machine. 

The author succeeds in gathering the present 
knowledge of the mechanics of human locomotion in 
this one volume. The subject material, the use of 
formulas and diagrams, and the characteristic style 
of the author require thoughtful reading. The book 
will serve as a source of information to any one 
interested in the problems of locomotion. 

, Ema D. W. Hauser. 


[X his new 166 page book Tumors of the Urinary 
Bladder® the author, Edwin Beer, has completely 
covered the subject of bladder neoplasms. The text 
has been written so as to present the subject in a 

concise, interesting, and readable manner. 
1 MECHANICS OF NORMAL AND PATHOLOGICAL LocoMoTION IN MAN. 


By Arthur Steindler, M.D., F.A.C.S. Springfield, Ill., and Baltimore, 
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The various chapters include history, classifica- 
tion, pathology, symptoms, diagnosis, and treat- 
ment. The author has presented a simplified classi- 
fication which is applicable to clinical and patho- 
logical criteria. The major portion of the book has 
been devoted to therapy. The technique and results 
of the various therapeutic methods have been well 
described and the more complicated procedures 
illustrated. 

The statistical data, which tabulates the type of 
treatment and results, has been acquired from 600 
cases treated by the author and his associated staff. 

This book should be helpful to the physician or 
student who desires concise and accurate informa- 
tion concerning tumors of the urinary bladder. 

Harry CULVER. 


[N collecting, arranging, and annotating the mate- 
rial of Classical Contributions to Obstetrics and 
Gynecology, Herbert Thoms has rendered a dis- 
tinguished service, particularly to those interested 
in these branches of medicine. 

This small volume is a moving legend of the men 
and women whose efforts have resulted in the 
preservation of life to countless mothers and babies. 
In it we trace the halting steps by which the modern 
obstetrician and gynecologist has achieved his pres- 
ent competence. It is a fine refutation of the often 
heard remark ‘‘writing papers is a futile business.”’ 
It must be true that the observations recorded in 
the 59 papers reviewed had been noted by many of 
equal wisdom, but they were of no value to the 
world until they were written down. 

There are abstracts from the writings of Hippoc- 
rates, but they are brief. The book really begins 
with a description of the uterus by Soranus of 
Ephesus (second century A.D.) and covers most of 
the important contributions from his time to the 
beginning of the present century. Each abstract is 
preceded by a brief but comprehensive biographical 
sketch of the author. The illustrations are adequate. 
None of the abstracts is without interest. A list of 
the major contributions or even those of most 
importance is impossible, but there are some which 
stand out as beacons that have lighted the progress 
of all medicine. There is Hendrich Van Deventer’s 
classic description of the bony pelvis, and the first 
record of the fetal heart by Lejumean. The first use 
of analgesia by Sir James Young Simpson, the use 
of obstetrical forceps by William Gifford, and the 
suggestion of primary perineorrhaphy by Mauriceau 
are given in detail. The chapter on puerperal sepsis 
is complete and divides the credit for its prevention 
more fairly than is usually done. The magnificent 
directions which Smellie gave for the proper applica- 
tion of forceps are still hard to better. 

The description of the first ovariotomy by 
Ephraim McDowell; Sims’ article on the treatment 
of vesico-vaginal fistula; Tait’s contributions on 
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ectopic pregnancy and Emmet’s treatment of cer- 
vical lacerations are not only high spots in this book 
but are the historic background for modern surgery. 

If there is any criticism to be made of Dr. Thoms’ 
volume it may be said that it would be more satis- 
factory to the average reader if it were arranged on 
a wholly chronological! basis instead of being divided 
according to subject matter. One leaves this book 
with a wish that there could have been more of it. 

J. E. FivzGERavp. 


[ HIS book! discussing rarefying conditions of 

bone, which may be caused by osteoporosis, decal- 
cification or replacement by other tissues, King groups 
together by their common essential feature, a disap- 
pearance of calcium salts. The clinical groups men- 
tioned in the title of this book are based on the roent- 
genological appearance, or translucency study, of 
bone. With the premise that in osteoporosis both 
ossimucin and calcium salts are reabsorbed, whereas 
in decalcification the lime salts alone are removed, this 
author states that the essential limitation of roent- 
genologicalinterpretation is that a number of different 
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microscopical structures may give rise to the same 
X-ray appearance and an accurate diagnosis can be 
made only from the special associations of diminished 
and increased density, together with the clinical 
history. But there is great limitation of information 
when only a small, particular part of the film or 
skeleton is viewed and it is not usually possible to 
say which tissue is causing the abnormality. This 
limitation must be recognized since different patho- 
logical conditions may give similar roentgenological 
findings. One must realize that one is dealing with a 
roentgenological syndrome and not necessarily with 
a specific disease. 

An attempt is made to show that an appreciation 
of the possible sources of error, which occur in the 
localized rarefying diseases of bone, may solve many 
of the difficulties of classification of these diseases. 

In the second section, the effects of osteochondritis 
on different bones, from tarsus to spine, also types of 
post-traumatic rarefactions of bone, are described. 
For the student, the most valuable feature of the 
work is to find these various disputed changes of 
bone discussed between two covers. The brevity of 
the text on some of the subjects is startling, but 
there are satisfying bibliographies at the end of each 
chapter. This volume makes a valuable addition to 
the library of any student of osseous pathology. 

KELLOGG SPEED. 
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